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JK THi. ANNUIUM AMVIALS IN orNFK, Wirit A SHOltT Af< 
(OINT or TH> lUKI-L ARrHHAAT ( USSFS 01 A\)IF11UI.S 
MAMFii, AND (IKIIIU »FDFb. 

(1 ) Tni great charac teristic ot the vast assemblage of 
aiiiiiials to ^hich wt devote thVvokim^, ih the total 
abse IK • of interne' Ivdu ^ hence th( ir hardest parts art 
ilwa)s txtcrnal, and riie fffusileb are usually attached 
t( rhi muki ^uIl nt tlu substauu ifhich forms the 
lOstriiiL, of till aiiimaL The body is aliia^s divided 
into rin/s or iransvtrst joints, from whiib iircum- 
stance natnra hast agreed to cull ^btip aiinulosc, 
01 linked animals. This nanSeis peculu*'};^^apidicable, 
since It expresses a marj^ed distinction from such as 
have an internal skeleton, analogous to ||hat of man, 
and tlicnce called vertebiate (urtei^ra^a), *'We need 
not, in this place, touch further upbn the internal 
structure of these cicatures, but vie shall notici those 
cxteniakpeculiarities vrhieh ^re most obvious, and there¬ 
fore most likely to be understood by tlie generality of 
our readpra. ^ diversified, indeed, are the ((ifferent 
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groups of this immense assembls^ge, or sub^kingdom of 
the animal world, that it is impossible to assign to them 
any other chaiacter, as a whole^ than that just men¬ 
tioned. 

' (2.) Th^re are, however, certain prominent pecu¬ 

liarities, Wongiiig to annulose animals, which deser e 
the* attention of every reader. The Amnnlosa contain 
both the most ^fitclligent and the minutest objects in 
the animal oreation ; for, excepting the Infumriu, there 
are none smaller ; and among winged insects wc find 
those with tlie most highly developed instincts. It 
certainly appearii strange,* that beings whose form so 
widely difR^rs from that of man, should neverthe¬ 
less id^ke a much rearer ap])roach to his intellec¬ 
tual .superiority *^thj . any of the? vt-rtebrate animals. 
Not •one of tlie latte , ir7fact, can lx* compared, in this 
respect, with the Ik'c or the ant. IiLsects, again, are re¬ 
markable for their,tenacity of life. It is a well known 
fact, that in proportion to. the complexity of animal 
structure, so docs its sense of pain increase, and its 
capability to support injury diminish. Now as insects, 
front sii]>plying food to so many others, are more <le- 
fencelcss and.ex}tose\l' than vertebrate animals, so do we 
Hud that th(?y are particularlysV'n^cicus of life; we con¬ 
clude therefore, that their Oi^gamsation, although perfect 
in itself, is*miH;h less complicated than in animals of a 
larger sixe. Ileing thus cx||osed to so many casualties, 
they are gifteil with great activity and powers of locomo¬ 
tion. 'I'h^y cginmand two of the elements, and some¬ 
times ai»t^frdr fof all inhabit the earth as much as the 
air, and |everal are likewise aquatic. 

^ (3.) Th^ typical examples of the Jmiulosa are pro¬ 

vided wjtfi two or four wings, and with six feet; but in 
receding from* this perfection, nature proceeds by the 
most graduated steps. At first, if the wings disappear, 
w^Hnd them compensate!^ for by an additional number 
of feet, as in spiders and crabs. On tracing the chain 
further;, we see these latter members gradually disapiiear, 
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until, on arriTing at tbo furthest limits of the cla^, there 
is nothing to remind us of the typical annuiose strifcture 
but a long slender body, pointed at botlE ends, like the 
common earth-worm, moving about by the action of the 
circular rings or joints (often very obscure), 6f. which it 
ii composed. Some of the remote Annulom externally 
resemble shellfish, and live in the water: others*are 
parasitic, like the Cirrhipedes, or, liRe the worms, are 
destitute pf limbs; while another large group, in addition 
to the most ccf^ntric shapes, differ froiii aU the preced¬ 
ing by having red blood, and by living either in the ocean 
or in moist earth. All these, howevi*r wi<le]y they differ 
from the pre-eminent types of this assemblage, are clearly 
formed upon the same goberal infklel: jtheir body is di¬ 
vided into joints, more or less conspicuous, nor do they 
differ more among themselves than do tltc various classes 
of the vertebrate circle. Annuiose animals are ik^I only 
the most diminutive in size oP all CK^eping things, 1>ut 
they arc, beyond all coinpanson, more numerous than 
the vertebrate class. .When wc consider the surprising 
habits of the insect world in general, the lilgh develop¬ 
ment of instinct which is found among whole faintties, 
the activity of motion, the„l»eauty*^df fbrm, and the re¬ 
splendent colours which nature has so lavishly bestoweil 
upon these pigmy creafbresf*we cannot fur a moment 
hesitate to place them next in the scale of**creation to tlie 
vertebrate animals, a statio.i w'hich we sliall presently 
show they are entitled to hold on other and more weighty 
considerations. > 

(4 ) Independent, however,of the foregoingchoi'acter^ 
which stamp a peculiarity «xpon the insect woi;^)d, there 
is yet another nearly as important, which orally sepu- ' 
rates them. This is found in the extraordinary meta¬ 
morphosis, or change of form, which all t^e typical, and 
some of the idierrant, groups undergo previous to arriving 
at their perfect state. The only otlier animals in crema¬ 
tion which are known to participate in this character are 
' the frogs, among the reptiles, and these are tlie most im- 
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perfect .of all vertebrate animalr. The tnetamorphosis 
of insects, however, has been invested with so much im. 
portance by some writers, that we shall hereafSter return 
to it more fully, when treating of those divisions in 
which it fs^nost strikingly developed. 

(5.) The rank of the Annulom, in the great cirMe 
of*the animal creation, has more than once been ad¬ 
verted to in our former volumes: they are inferior 
only to the vertebrate animals in being, as a whole, 
less highly organised, or rather by having a less com¬ 
plicated structure. Th^se distinctions, on the other 
hand^ place them far above the three other great di. 
visions of animalB* namely, the Testacea, the Jiadiata, 
and tife Avrita.^ Th#ir superiority over these is so self- 
evident, that it seems impossible to conceive how any 
naturalist who takes nn :re for his guide, could think of 
plac^ig the headless ai a almost inanimate oyster higher 
^in^the scale of ci|eatioii*than the bee and the ant, lie- 
cause the former happens to have a heart, while the 
latter have none. This outrage upon natural clas¬ 
sification is one of the many instances which result 
frCin making internal structure the sole basis of scien¬ 
tific arraiiggmeUt. * *lt has^ originated, not from the 
legitimate use, but the abuse* of our* increased acquaint¬ 
ance with internal strucfilre. • There are professors of 
comparative itnatomy, able but mistaken men, who are 
now striving to overthrowi all received notions on na¬ 
tural affinities, and to substitute in their room certain 
dogmas qf tlk'ir own, founded on minute peculiarities 
pf intfrri^^l structure which they hold superior to all 
others, g Against these siieculative inodes of classification 
w'e have ^cquPntly lieen obliged to enter our protest: 
it tends to render that which nature has made plain to 
every one, cJhiprehensible to none hut the closet pro¬ 
fessor. It increases rather than lessens the difficulties 
i^hich already beset the iStudy of zoology, and renders 
it a dry, repulsive study of bones and muscles. In re- 
fereive to that theory, more particularly, which places* 
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the shellfish above in|ects, vre may strengthen what 
we have here said by the sentiments of o^ers ^''hose 
wTitings have exhibited entomology in its^nost attractive 
garb. '^What unsophisticated mind, not entangled in 
the trammels of system, when it surveys the industry, 
the various proceedings, and the almost miraculous 
works of insects,the waxen palaces of the bce,*tl)e 
paper cottages of the wasp and hornet^ the crowded me¬ 
tropolis of die white ants, the arts, the mam|facturcs, the 
stra^agenfs of other insects, the asso(9iations and lalxiurs 
for the common good of those w'hich are gregarious, w'ill 
not at once conclude that tlfby must be a superior race 
to the slug, the snail, and others, whicti Jive only to eat 
and propagate their kind!'”" it has hacn well 

observed that the station which any*particu1ar group 
of animals holds in the scale o& creation must be jlodged 
of, not by a fancied and often forced resemblance to the 
hunuui structure as the only standajd, but according to 
the ingenuity displayed in tlieir organisation, and the 
variety of effects which may depend on it. t The most 
careless observer, indeed, is well aware tliat many of the 
vertebrate animals are far inferior to insects, in 
their instincts and the coinplexiSy»of/heir stnictnre. 

(fi.) The vei/ebrate** and the anniilose divisions 
being thus the two most p erfect classes in the animal 
kingdom, it necessarily results that die)* follow and 
blend into each other, ^ye accordingly find, that the 
two circles touch at those points wliere the eel-shaped 
fishes come into contact with the Annelideit. or red- 
blooded worms ; the affinity t>f these grou|A l^ing now 
so universally admitted,^that we need not'^defend the 
theory of their union. On the other lyind, th(l AnnuUmi 
are connected to tlie Radiata by means of the barna¬ 
cles, whose long stems, rendered pliable*by innumerable 
articulations, at once place them within the definition 


* Kirbjr and Hpence, Introduction to Entomology, iv. 
t Hur. Ent. SI06, 
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of annulose animals, while in m^ny other respects they 
show.such a stron^r affinity to the radiated dass (/fa- 
diata). To lujderstand the perfection of structure in 
any given group, we must always draw our definition 
of tliat grcvup from its pre-eminent types; but, if we 
wish to kftow how it blends into other groups, the ab- 
crraiit examples, or such as are furthest removed from 
the typical strucCvre, must he alone regarded. No ani¬ 
mals can be piore unlike each other than a monkey and 
a butterfly, each of which are the types of their own 
class ; but when we look to an eel (^Myxine) without 
eyes or fins, or even a firfn skeleton, we can have no 
great difiiculty in oomparing it with the leech or the 
earth-w«rin: the in f*.ct, is the last of the ver¬ 

tebrate circle, wMIe the Annclidcs are the first w'hich 
present themselves, o. /(lotting the Vertchratiij and en¬ 
tering the Annulom, 

(7.) Our next ^question, regarding the primary 
MvisjoNs of the annulose animals, is not so easily dis¬ 
posed. 'Were \vc to lay Ivfore the reader all tlie con¬ 
flicting opinions that have been promulgated on this 
subj^t, fear, even did our space admit of such de¬ 
tails, we should (^ohalily perjilex and certainly weary 
him. It has been customary** indeed, for aiitliors to 
state the reasons which may lead them to reject the 
theories of otliers; and this, to a certain extent, is both 
necessary and useful. But ir^the present case, it would 
lead to so much discussion, that it must ifrom necessity 
be avoided. Our object is, not to criticise the opinions 
of other^ Ifiit make good, so far as we can, our own 
theory upofl the natural arra^eroent of all animals. 
SThe plan,\herefo\e, which we have hitherto pursued in 
other clasBe$*wiU be continued to this : and the results 
must be our a)X)logy for rejecting all former arrange¬ 
ments of the Annuhm, M’e shall therefore first in- 
timty^ what apjtear to he ^the five great divisions or 
classes of the insect world, and then ])oiiit out their 
analogies to all other animals. The Annefidea, as already 
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intimated, constitute oge: they are all aquatic, worm- 
like animak, known by having usually red instead of yrhite 
blood; while tlieir bodies, from being^articulated, at 
once prevent them from l)eing confounded either with 
the slug-like MoUusca or the Polypes. Tltewnext great 
(Avision which shows an evident resemblance tb the last, 
is the intestinal worms; being of the most simple stsuc- 
ture, but the greatest part of which «khibit, although 
but faintly, the aitnulose jointed botly, wjiich at once 
decides mat their structure is truly aimulose. The 
types of these are chiefly composed of the Ttenio'tdea 
of t’uvier, but there are several other forms among the 
Evtozoa of Uudolphi, which will ultimately be referred 
to this type, an assemblage whic]^ appears to U8*)in very 
great confusion. • The third aberrant division is dis¬ 
tinguished from the two last^ by having hve piyr of 
feet, branching off into articulated fringed cirrhi: these 
are the Cirrhipedee, or barnacles. It was rescrvttU for 
a countryman of our own^ Mr. Tnompson, to make 
known the extraordinary fact, that these animals undergo 
a metamorphosis ; a discovery which at once removes all 
doubt on their natural station. These appear ^ us 
the three great aberrant groups af< thg Annuiom, I'he 
general reader wdl havc^'^a very good ide'a of them, by 
looking to an eaTth-wuvm as an example of the Anne., 
lidee; a tape-worm as representing the class Vermes; 
and a barnacle as represeqjting that of the Cirrhipedes. 
These three chases unite themselves, in all probability, 

into a circle of their owm ; for it is a remarkable fact, 

*1 * 

that Cuvier places the Cirrhipedes iminedfkti^y conti> 
guouB to the Annelides, ^thereby tacitly confirming die 
position we have so frequently advanq^d, thal^ there is e« 
tendency in all aberrant groups to unite inlo one circle. 
Leaving, however, these imperfect AnMulosOj we next 
come to those whose bodies are provided with distinctly 
formed .legs and jointed feet, and of whose atinidose 
structure ^ere can be no doubt These, we consider, 
after the example of Aristotle and Liimveus, as naturally 

u 4 i * 
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arranged under two great groups or classes ; the first 
compiisitig the Apteru, or wingless insects, further dis¬ 
tinguished by iipdergoing that particular inetan^orphosis 
which tends to give an increased number of legs to the 
■ perfect insert. The second is the Ptihta of the phi¬ 
losopher cfjL Stagira, or the winged insects, whose ineta'- 
morphosis'tends to give tvhigs to the adult. These we 
place as the typitxil and the sub-typical groups of the 
Annulom, '{bus it may be said that in a leech, a tape¬ 
worm, a barnacle, if spider, and a butterfly, we" have the 
respective types of the five great divisions of annulose 
animals, in the order here Inentioncd. 

(8.) Our next pr.>position us, that this assemblage or 
sub-kingdom (equal in. rank to'^he vertebrated division) 
furins a circle of £ffi’ . .y more or less complete, the only 
hiatug l)eing in that part-wliich intervenes between the 
Aunelidvn and the IHifota. It will be seen, however, 
that«this hiatus is o^f no great consequence in reference 
tt> our present purpose ; liecause as the Anmdidm- come 
next to Ashes, and there is no otlier break in the chain 
from them to the Ptifotn, we estalSish the series of the 
five readily suppose an intervening form 

yet undiscovered among the thousands that still remain 
unknown, which may unite the aqu''tic Annelides to 
the a(}uatic Nenroptera, the most aberrant class of the 
Ptihta, Commencing, then, with the Anuelidesf^ the 
resemblance bc^tweeii the earth-wmnns and many of the 
Vermes is sufficient to satisfy the ordinary observer of 
their close resemblance; while the fact of Lamarck 
having h{^d lo hesitation iti placing them together, on 
account of 'their general similarity of structure, will 
have due weight with the scientific naturalist. So little 
is yet known of the genuine annulose Vermes, that it 
would be prem&ture to say in w'hat manner they are 
counccted to the Cirrhipedes; but tlie precise station of 
thesQ latter in the cirde of^ the Annuhsa is rendered 
certain:—first by their forming the passage to the 
Radiata, and, secondly, by their absolute union to the 
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Crustacea, This latter affinity brings us at once into 
the great class of Aptera, which we quit by ihoaiis of 
the dipterous order, the only one of itsidivisions where 
the perfect insect is provided writh wings: this order, in 
fact, connects the Aptera with the typical thiss of 
lAta, the first division of which is the Hymenoptci'a. 
We have now arrived among four.winged insects, tind, 
after following the chain of connection from the Hymmo- 
pteiT to ^the Hcniiptera and the Le^doptmit pass, by 
the latter, to the Neuroptera, The cirde of tlie Ptihta 
is closed by the Colcoptera^ and thus the Neuroptera, by 
standing at the furthest extremity, comes nearest to the 
Annelide.s, or that point from whence we began. With¬ 
out attempting, for the'^prcsenl^ to comlmt the many 
objections which a first view of this theory, so different 
from all received arrangements; might easily suggest, we 
must crave the patience of our entomological renders 
for a short time, until, by seeing Ahe result in ad its 
bearings and ramifications, the whole theory bc'comes 
understood. 

(9-) Assembling these primary groups of the Annu- 
losa in a tabular form, w'e shall at once pcrccivoDthat 
they turn out to be repfesentadfes »of .the five great 
divisions of the vertebrate circle. 


y « 

Analogies of the Annvlosa to the \ ertebrata. 


CiBMm of the 
Aunulosa. 

Amlogiei. 

CIoMcs of the 
I’et U'brata. 

Aftf.ba. 

r Destitute of wings and rrawling^'l 
{ feet highly develo/ied, and walXj 

jJUAURUPEDS. 

<* 

PriLOTA. 

Furnished with wings, and fly. 

Ittan* '• 

Annelidkh. 

Body excessively lengthened. 


Verves, 

TThc roost im|ierf«oUy organised^ 
< of their resficctive circles} d«s<y 
t tltute of teeth. 

Xmpiiiuians. 

ClRRHiraDES. 

f Body covered with hard plate* or 1 
t scale*. J 

FisHe.<i. 


* 

Among all the difierent arrangements that have yet ap¬ 
peared of the annulose animals, there is not one which 
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attempts to establish any sort of relationship between 
them* and the Vertebrata. This has originated from 
two causes: —firstly, from considering the Annuloaa as 
an isolated group, whose divisions were not subject to 
any genera! br comprehensive principles; and secondly, 
from adopting as tlie basis of their arrangement a prid- 
ci])lfi of classification which, as will be t^wn in the 
sequel, appears absolutely artificial. Vague, therefore, 
as one or two of the above analogies may ap^)ear, it is 
yet some satisfaction to see how strong and singularly 
beautiful they are in others. Of all insects, for instance, 
none are so perf)[?ct]y organised for walking as the Jp- 
tera, since here wd’ finil the centipede, the /m/m#, and 
many dther creatures, :vhose li^s may be almost termeil 
innumerable. 'A** -uadrupeds, whfth they thus re¬ 
present, are precisely In^he same position, since they 
are the moat perfect walkers of all the Vertebrata. The 
fouf-winged insectr. forming the class Ptilota, and at 
the head of which stand the butterflies, may truly be 
called the birds of annulose animajs, which they further 
represent by the feathery down with which their wings 
are covered and the brilliant colours with which both 
are ornamented. Thd Ve8emh|ance Iwtwcen the serpents 
and the Amwlidcft will he atlmitted rby every one not 
blinded by system ; for who that looks upon an earth¬ 
worm will riht Be reminded of a snake ? The least or- 
ganisc‘d of all the^N7{M/o#a ar<' the intestinal wmrms, some 
of which are so lovr in the scale that ao articulations 
of their hoijy esn be discerned. In this imperfection 
they ressnd^e the amphibians, the most imperfect of 
the Vertej^ratay and where th^^ naked skin ps entirely 
^^nprotected., Lastly, the CirrhipedeSy without hav¬ 
ing the least resemblance in external form to fishes, 
nevertheless re/einhle them in having tiie body covered 
with hard plates, and always living in die water. 
Th^ are only the most prominent analogies, hut they 
are such as will strike a common olraerver ; and however 
they m^ he extended hereafter, are at least sufficient to 
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show a mutual relationship between these two great 
divisions of animals hitherto undiscovered. ' • 

(10.) ^fore taking leave of these analogies; it will be 
as well to make a few additional observations relative to 
the two typical groups. As we wish to me^^ifficulties 
lither than to avoid them^ we may here anticipate an 
objection that may be urged against the theory of*the 
Ptilota being the pre-eminently typicaI*group of the An- 
nuhh^a. If, it may be argued, the annular rings of which 
their Ixidy is qpmposed be the chief chafacteristic of in¬ 
sects, then it W'ould reasonably follow, that those which 
have the greatest number of these riiiga are the most ty¬ 
pical. The consequence of this adinlksion would lie, that 
the(at thehead of ^'hich stands the would 

become the most fypical Annulom, Xfiis theory appears 
to receive additional support fAim the fact that tho Apm 
tern in our table stand in a parallel line of analogyjo the 
quadrupeds, which, in many other resfiects, they certiAnly 
represent. The Ptilota, or^vingcHl insects, having fewer 
segments to their bqfiy, thus Iwcome the sub-typical 
group, holding the same rank among Annulom as birds 
do among Vertobrata. These arguments, which arc«er- 
tainly entitled to much coqsideraAdn, Ibr g long time ex- 
citetl strong doubts in our mind as to %vhich of these we 
should apply the tonxitypivaU On the other hand, if 
we embrace the received opinion that rffetafnorphosis is 
the great characteristic o& these animals, then the dif¬ 
ficulty is solveck since this peculiarity is only seen in its 
full development among the Ptilota, which^would thus 
become pre-eminently typical.* Besides, in alj^tbi* groiyis 
of the animal kingdom which we have investigqied,—and 
our readers are now aware that the number^is not small,* 
—we have invariably found that the most pcHect ani¬ 
mals, that is, those whose organisation dk instincts were 
most superior, were invariably the tyjneaL In this way 
Vertnihrata are superior toArmulosa, quadrupeds to bitds, 
the Quadrumana and the Tnsossoreo to the Forto and the 
Raptores, and so on. When, therefore, we ^nd this 
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principle bo general, we have every reason to believe it 
must •1m; 'also true in the present instance. What person, 
in fact, whether naturalist or not, who knows any thing 
of the bee or the ant, would ever think of classing them 
• as inferior the scale of creation to a spider, a wood¬ 
louse, or*a scorpion.? Now the group which contains 
thefilb two highly-gifted families is that of Ptilotaf which 
we consequently*iVifi'r is the typical class of the Jn/ru/oaa. 
This questiop, after all, is purely speculative, for whether 
wc reverse our' oHginal position, and adopt the op¬ 
posite opinion b<ffore mentioned, it will have no elffect 
whatever in altering that progression of affinity which 
results from aiialysik. Affinities must be traced in de¬ 
tail, Rihi therefore ariadysis is the only sure road which 
the investigator of natural system should venture 
upondn his first adva ices? Analogies must be discovered 
after: they are, imleed, indispensable, but they .ire not 
to supersede the fa^ts resulting from analysis. It will 
frequently happen that from ignorance, eitlier of habits or 
structure, we are at one time unabl(> to trace the analogies 
of two groups, which subsequent information has proved 
to Iw analogous. 

(11.) The analogies now shown to exist between the 
primary groups of the vertebrate a»imals, and those 
in ivhich we have distributed tK' Juvnlosa, leads to se¬ 
veral conclusions, not at first apparent, yet intimately 
hearing on several questions «f the highest importance. 
In the first place, presuming this exposition is correct, 
we arrive at a (definite conclusion on the rank or value 
of the groups thus brought into comparison. Those, 
indeed, o^ the Vertt^brata ha^e been long ago settled, 
^ot only by ^he oommon consent of the most eminent 
modern zoologists, but by the searching analysis to which 
they have bethi submitted in our former volumes. 
We know, moreover, that as the Annuhsa form one of 
the^primary divisions of tlys animal kingdom, aits con¬ 
tents cannot be correctly distributed, unless they cor¬ 
respond^ in some measure, with the contents of the 
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vertebrate circle, '^ithout this there could be no 
mutual relationship, no harmony of parts; and oU that 
has been written on the analogies of tli^animal creation 
would fall to the ground. Either the natural arrange¬ 
ment of the Annulosa coincides with thcAc principles« 
tirhich regulate the variation of the Vertehr^a and all 
other animals, or we must adopt the preposterous «up- 
position that they have been formafl upon a totally 
diffen nt plan. Now this idea, iinprobalj|^e in itself, is 
falsified *ljy tin; comparison we havcfjust laid before the 
reader. It therefore follows, tliat no arrangement of 
the Animlosa can, by any |)ossibility,, be a natural one, 
unless it developes analogies to tire VertvbraUi equally 
strong with those we Ifave jusj; stated. We«arc not 
now speaking of the details, for an aifangement may be 
substantially true in its outlines,—it may even be.base(l 
on the foundation of truth, and yet may be defective 
or erroneous in some parts of its ^perstructurdT fThis, 
however, is an after-consiijeration. The primary groupk, 
still less the general principles, will never l)e affected 
by such inaccuracies; and in the meantime we get what 
is of the highest importance to the philosophic zo^dogist 
—a definite notion on the value of^thqse groups employed 
in the comparison, gi^ups which have been acknow¬ 
ledged by all writers, but upon whose value not any two 
have hitherto agreed. The Cru«/ficco,<orsiiKtance, were 
considered by the fatheiS^ of entomology as an order 
equivalent in walue to tlie Cokoptera. llut (Cuvier, at¬ 
taching an undue importance, as he i^quently did, to 
these animals, breatliing by different scl*of, organs to 

winged insects, made t]|pm into a class. This inhbva- 
tlon was soon followed up by another, and Lamarck on 
similar grounds elevated tiie spiders to tfic same rank. 
This mistaken principle, once sauetionsd by such names, 
induced almost every succeeding author to make fresh 
classes and orders; until ,the apterous insects, one of 
the most natural in the whole animal kingdom, have at. 
length been throwm unto the greatest confbsion : all the 
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leading and natural divisions hay^e been frittered away^ 
and almost every writer brings out a new arrangement^ 
founded upontnothing better than arbitrary opinion. 
Now it is quite obvious, that if entomologists had 
. looked lieyohd those animals more immediately studied, 
little or nothing of tliis confusion would have ariseit. 
They would have discovered that the Crmtacm by no 
means constitutetha class, for then there would have been 
six classes aipoiig the ^n7iu/o#e,whilc the Vertehrata had 
but five. It appeUrrs to us, in short, tlyat the rank of 
groups can only be determined by analogical comparison, 
a process which implies a much more general acquaint¬ 
ance with zoology than is usually liestowed upon it by 
those who merely study \jf its branches. \\"hat 
faith or dependdlice con ! possibly We placed on the 
opinions of an entomobi^ist, who proceeded to make 
an arrangement of the annulosc division, founded en- 
tirel) lipon his knowledge of such only as are possessed 
Of wings ? Taken abstractedly, such an arrangement car¬ 
ries upon its face the certainty of error. And yet more 
than one of those systems for the AnnuUm^ which have 
obtained some degree of notoriety, have every appear¬ 
ance of being the o|fsptmg of such partial and contracted 
views. We hope not to Ijemi^aken iu this : we desire 
to do amjiie justice to the zeal •and ability of all who 
have gone before* us in the path we are now pursuing ; 
but it is absolutely necessary *to inculcate, in the rising 
generation, sound principles of studying mature, and to 
comliat the idea {hat because an entomologist is emi¬ 
nent in bi8**own walk, lie is therefore competent to 
judj^e of those laws which regulate the whole of the 
animal cn&tion, of which he is only acquainted with 
a small part. 

(12.) Anothet inference to be drawn from the fore¬ 
going table is scarcely of less importance than that we 
have«just mentioned. As tjie primary groups of the 
Annuiosa are thus found to represent those of the Ter- 
lebrata, it follows, as a necessary consequence, that they 
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equally represent all o^er groups, large or small, which 
agree in having analogies with the vertebrate series. 
This is one of the consequences of the ]§w of universal 
representation, which, while it saves a world of expla¬ 
natory details, reduces all the variations of mumal forms 
tl one and the same uniform law. One such tihle as the 
last, if correctly drawn up, does away with the necessity 
of testing the Annulosa by comparing* them with any 
other circular group; although such addi^onal compa¬ 
risons wdhld certainly tend very routh to elucidate the 
subject, and confirm the correctness of our theory. The 
reader of our former volume! will j»erfectly understand 
this when he remembers that in each o{ tliose secondary 
divisions of the Vertebrate^ named in our table, there is 
found representatfUns of those in w'hicli the entire class 
is first divided j so that the different races of quadrqpeds 
have their counterparts in the different races of birds, 
of fish, and so on. Hence, if one is^correct, the dtliers, 
theoretically, must be correct also. The student, wdtlf 
our former volumes before fiim, is thus enabled to trace 
the analogies of the Annulom through the whole of the 
vertebrate circle.* But he need not stop even here,^ If 
the basis of an arrangement is luitaral^ it will stand any 
test; we shall, th^^refore^ devote one more paragraph to 
the analogies of the aniuilose animals, and then proceed 
to treat them in further detail. So many curious points 
of coincidence will thus copie to light, that we trust the 
general reader,^lo less than the professed entomologist, 
will feel interested in our exposition. 

Few classes of animfls can be mdhi^lifferent 
than insects and shellfish^ Yet if our proposition, that 
each forms a circular group, is true, tl^eii it wfll necessa-* 
rily follow that the contents of one represent the^coiitents 
of the other. How far this is really the case w'ill be 
juilged of by the following table and the explanations 
which ^liow:— 

* S(‘o the Treatlec on MALAroLoov. or ShellA and Sbellflih, wh« re the 
analoflie* they bear Ui the vertebrate animalt and to the Anmtluia are 
■latsaatch. ik. p.49. 
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Analogies of the Annitlosao^o the Testaoea. 

Analogical Characters, 


Claoies of the 
Annuloia. 


IVIbca of the 
Testacea. 


Ftilota. • * 

AptIcha. 

CiERiiiraoi^s. ^ 

Vermes. 

•( 

Annelides.* 


{ 


] 


Pre.minetitly typical; heail dis¬ 
tinct, with long Hiitennai or ten 
tacula. 

r Sub.ty|>ical; Itcad indistinct,often 1 
3 confounded with the thorax, or f 
1 altogether wanting; aiitennfft 
("for tcutacula often wanting. j 

S Mouth tiirruiindod with long ten -3 
tucula or arms; KOft )Kirta off 
tlfc body generally jirotccted by I 
a shell. ^ 

Tlie most aininie in their organ. 3 
isatioii; iinifed ; without limbs f 
of any sort^ destitute of bran- f 
chfac. 3 

rDisk of the belly (fattened, and 3 
3 perfurining the office pf a v 

C foot. 3 


I 


Oaiitbropoda. 

Dithyra. 

CErUALOPOOA. 

Parrnciiymata. 

Nudibuanchia. 


The'high developnn t of the head anti of the anteimtc 
are^r.ot the least remarkable characters of the PtilotUi or 
^.typical insects; while, at the same time, it is ail but 
universal in the Ciaatoropofhi to find the head distinct, 
and the tentacula, representing antenme, more or less 
developed. The reverse of this, however, takes place 
in file apterous inserts (Aptera)f and the bivalve shell- 
6sh {Dithyra^ : \he whole of,the spiders and scorpions 
are familiar exam{)les, setting &side th6 crabs, where the 
whole hod}^ at^ first sight appears turned into a head, 
W'ithout, however, its limits being at all defined. The 
Dithyra, or bivalve shellfi^, are absolutely headless, 
and live, like their prototypes, entirely Oy suction. The 
analogies betw(*en the bprnacles {Cirrhipedes) and the 
cuttlefish [^Cephalopoda) are even more striking to an 
^ordinary observer than the former instances. Both have 
the Tnouth svirroihided by long flexible arms, with which 
they seize their prey and convey it to their mouth, placed, 
like thatof the radiated animals, in the centre ;an^Un both 
are numerous animals whose bcsly is protected t^sheUs. 
The strong analogy, as was formerly observed between 
the Parenchyfuata and the antiulose Vermee has induced 


* Maliicol<^y, p. 5 Sl 
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aU writers,to blend thepi together, even to this day; the 
one being the most imperfect of all the Testaem, aS the 
other is of the Annuhm, Leaving tlies^, we arrive at 
the annolose Annelides and the testaceous Nndibmuchia. 
Even a naturalist, looking to the outvrard apj^garance of 
tifese creatures, might readily be deceived in mistaking 
one for the other: their b^es, generally naked,*are 
often ornamented with tufts of plumed*or branched np. 
peiidages,^ assuming the as()ect of horns, filaments, or 
tentacula; the 3 bare in truth the very prototyjies of each 
otlier. No wonder, therefore^ that Uie older naturalists, 
and even Linnwus, mixed them together, since the fact 
of one having red and the other vrhife blood was not in 
those days, considered of nhich coiuA}qucpce. 11 is seldom 
that analogies, so striking as tliese, run through all the 
component parts of two series o^aniinals; for it generally 
happens that some are much more remote or obscurejhan 
others. The completeness, therefore,*of this comparison,, 
is an additional evidence in davour of our theory on the 
primary types of the gnnulose circle. Leaving the ty. 
pical groups fbr the present, wc shall now take a rapid 
glance at the three aberrant cksses belonging to diis 
division of animals. * • . 

(14.) The genefal characters of the Annelidks, or at 
least of the animals arranged by M.Savigii^ in this group, 
may be tlius stated. 'J'hey are soft, worm-like animals, 
mostly aquatic *, cither naked, or protected by an ex¬ 
ternal shelly or ffgglutinated tube. The body is wrinkled 
transversely, or composed of annular segmenis. I'heir 
forms arc very singular, and many are oriiantt’iillbd wit^i 
beautiful colours, but tliaae fade almost irn^icdiately 
after death. Their body being annular, briifgs them 
within the circle of the Annuhna; but their blood is 
red; they have usually one or more hearts, and, with 
very few exceptions, are destitute of a distinct head: 
the sexev, moreover, are not always separate, but ftie 
majority are hermaphrodites. They are without any 
articulated members for locomotion; although, some 

• Hor. Ent. S80. 
c 
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possess processes or setffi^ whidi can be protaruded or 
witHdrawn at pleasure, placed on each side of the 
body, which Ibrve the animal as feet. The construc¬ 
tion of th^ mouth is excessively variable. In some 
(^Nereid^\ it is lengthened into a proboscis furnished 
with jaws: in the Serpulida;, or worm-shells, whiih 
have a testaceous covering, there is an appearance of 
two lips ; while*in the leeches {Jlirudinidas), there is 
a prehensile cavit;^ supplied with parts whic^ perform 
the office of jaws. The vertical movements of these 
parts, which so eminently distinguish vertebrate anU 
inals, is still observable in many of the Annelides; but 
what jiarticularly distinguishes the two groups from 
each other, is th^ nei -us sys&m of these worms, which, 
according to Cuvier Si<d Savigny, is longitudinal, double, 
and'knotted, or gangliodiG, like that of insects. In the 
leeches, this similitude extends to the same number of 

•ganglions.* The c6nnection of this group with the Ferfe- 
brata and annulose animals has been before demonstrated. 
We shall, however, in this place,«cite the opinion of Mr. 
MacLeay, who writes as follow s: ** That the Annelidet, 
thdk lying betweei|^the two most perfect forma in 
zoology, should be so infcrioi^ in the senses and powers 
of locomotion to both, is ceruknly sufprisingbut, on 
further refl^ctipn, we shall ceasS to think this anomalous, 
and may in some measure even expect that the vital 
powers of these beings ouj^t to be influenced by tlie 
circumstance, that Nature in them is leaving one plan of 
constructian, ift order to.adopt another which is totally 
tUflbren\.c 

^ (15.)«Tbe affinity betwetn these animals and the 

fishes, through (!he medium of Gastr^ram'husy is thus 
statecl by our^ author. **The common leech is a red- 
blooded aquatic animal, which swims, like tlie lam¬ 
preys, in an undulatory motion. Like those animals, 
it%as a circulation composed of veins and*arteries: 
it breathes, like them, hy two rows of hole^ which 


• Hor. £nt.S78. 
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eomiiraiiicate with biAnchial poucheg. The mouth 
is still surrounded by a lip proper for suction^"and 
contains three inaxiUfe,<»one answering; to the soli¬ 
tary upper tooth of the Ga«trobran(^m, the other 
to the lateral teeth of its tongue. Theses maxillw 
^aie minute, compressed, and serrated with very sipall 
teeth. The< affinity of the leech to Jhe cyclostomous 
fishes seems to have been first perceived by Linmeus, 
as appeaiis by the place which he fb his genus 
Myxim, When, moreover, we find their habits to be 
so similar, it may be said that nothing more is "wanted 
to complete the resemblance, than, that the wrinkled 
membranaceous skeleton jof Ammocmhui should^ in the 
leech, be suppose^ to form the ¥nve 1 a|ie of the whole 
animal." C)ur author, nevertheless, remarks, that a 
great alteration, however, has now taken place in* the 
internal structure, notwithstanding the al)Ove verji^vi- 
dent affinities." That the Atmelihes, on the other« 
hand, approach to true iiikects, through the medium 
of the Nereida, or *860-worms, is highly probable. 
These latter arc more complicated in their structure 
than any others, from possessing^ t head, antennie, and 
blackish points resemblinff eyes: theife eyes, however, 
are so imperfect, ^at Latreille compares them to the 
rudimentary ocelli visihfe in caterpillar!^ ai4l otlier in¬ 
sect lan'jp. From the Ncr&day moreover, agreeing in 
certain particulars, re 1 ating*to their organs of reproduc¬ 
tion, with the J^yriapoda^ Mr. MacLeay considers that 
there is an affinity between thc«i. He obser/es^ If to 
these considerations be added their vermicular motion, 
the form and disposition df their feet,— the tWo last of, 
which are sometimes, as in Nereis maryarifwea, trans* 
formed into filiform appendages, exactly ^milar to those 
which terminate the body of eaverKl Myriapoda, —we can 
have no doubt," concludes our author, of our hav^g 
at length*reached truly the dhnulose animals, which are 
white-blooded, and are externally articulated." * All 


* Hone Ent. p.88S. 
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these relations indeed exists and yet may he accounted 
for hpon the simple principle, that the NereidtBi in their 
own circle, represent the Myriapoda, but without having 
any affinity to them. As we have had no opportunity 
of studying these animals, we shall depart somewhat 
from our usual practice, and, instead of venturing upon 
any arrangement of our own, shall here lay before the 
reader the views entertained of their natural classifi¬ 
cation by others. ^ « 

(1().) Cuvier, who first discriminattel this class by 
the naffie of ren ii santj rongvy has arranged them into 
three orders, founded upon their different modes of 
respiration. These are named 7’«6aVofe#, Dorsibranches, 
and Abranchfis,^ Th first have thep brancluK in the 
form of a plume of rathcrs, attached to the head or 
to the anterior part of hie body ; which latter is always 
pr<)t*'cted by a tubular sheath. The second have the 
» branchite disposed^ on the sides of the body, where they 
assume the form of little ramified branches, tufts, plates, 
or tuliercles : the greatest number live in the mud or 
freely swim in the ocean; hut some few inhabit tubes, 
ihch the former divi^on., The third class comprehends 
such as have* no^ apparent bvf^nchia', and vrhich respire 
from the surface of the skin,* or, as It is supposed, by 
interior cavities. The greatest part of these animals 
live at the liottom of the sea, hut a few reside in humid 
ground, like the earth-wdrm. The learned Savigny 
divides the AimvMes into five orderrf, three of which 
are furnished 'with tho^e bristly appendages on the 
sides of the body which perform the office of feet, and 
which are wanting in the other two.* Lamarck's ar¬ 
rangement K>f the Aimdidt>H is founded upon the facts 
disclosed by ^avigny. He divides the whole group 
under the tliree following orders: — 1. Annelidea apodea, 
OT^ footless Anne/idrg ; 2. Annelidas antenn^, or such 


* Mentioned in Horir Entnmologiae^ p. 281. The recent arrangement 
of MarLeay, hereafter noticed, Beeunt to be prccUely the Mine ai SaTigny** 
— at Icalt, in ti|e primary divlsIonB. 
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as are furnished with^antennee; 3. Annelides aedeti^ 
taires, or such as are fixed to other substances. • 
(17*) The arrangement of Milne Edwards is die 
most recent ; and, although leading to no general re¬ 
sults connected with the other classes of thf^nnvlom, 
idky here be inserted, as disclosing some important 
facts relative to structure, which hereafter be 
turned to good account: although, u^re no general 
pririciples^are aimed at, we seldom notice these isolated 
arrangements. • * * 

(13.) The author in qc^stion divides the Anne- 
lidf fi into two groups: — 1. The Ann^jlides Apodes, 
or footless Anneltdes; and, 2. The* Annei.ides Cue- 
TOPODEs, which are assilHed in •their locomotfbn by 
setje placed upon* iiediform tuliercles. The former, or 
ANNKiiioKs Apooes, are very inferior in point of num¬ 
bers to tlie latter, and are distinguished by having a 
sucker at botli their extremities, '^filiey constitute two 
families; viz. the HirudiniJfej or leeches, the body of 
which is wholly unfurnished with appendages, and 
these form two tribes; the AVmnnideit, in which tlie 
oral sucker is but of one piece, and is separated fiom 
the body by a constriction,—itstirifioe b^ing evidently 
longitudinal. Here he p&ces the genus PonUMdUif the 
species of which are riati^'s of the ocean, and attach them¬ 
selves chiefiy to the chondropterygeous fiSheif, as the rays 
and sharks; and Pt«cfeo/a,«which inhabits fresh waters, 
and frequents cftrjis and tench. The second tribe are 
the Bdeileoldesy in which the sucker consists^of several 
pieces, and is scarcely separate from the of the 
body. It has its apertufe transverse, formjpg, as it 
were, two lips, the interior of which is ifirpwn back.* 
This tribe contains BdeUa, Hirude, Erpobdella, 
phelpKt &c.—the most celebrated of whith is the medi¬ 
cinal leech (Jffirudo). They are all inhabitants of fresh 
water, and some die almost instantly on being whh- 
drawn from it, whilst others will live out of it for a 
considerable time. Many of them are great enemies to 

0 3 * * 
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the earth-wonn (Lumbrieus); jrhilst they themselves 
are preyed on by birds^ fishes^ and the aquatic larvee of 
hexapod insecto. The second family, or BrancheUio~ 
nidigy which have the body furnished above with a 
double series of membranous foliaceous appendages is 
formed by the single genus BrandieUim, the i^nic&l 
species of which attaches itself to the Torpedo in die 
Mediterranean. ** 

(19.) The second large division of the group, th 
Annklides CH^feTOPODES, 18 Considerably the most nu 
merouB, and may be further scparatcul into two .-ub 
divisions; viz. tjie Annelidva Cpphulohranehne, or Z\ibi 
coles, anrl the Anilielidps MesobrunrMte, 7'hc former 
are wiAiout a head, e;;es, or '’maxillie, and the body is 
terminated anterior' ■ by a mouth. It is'usually furnished 
with appendages, liie whole or the majority of which 
are collected in front. It is also supplied witli hooked 
or tubulated setsc, which emanate from pediform tuber- 
''clcs, and which enable them (to ascend or descc'iid within 
their tubes. The majority can nejther swim nor walk ; 
and those which crawl upon the ground do "o Ky the 
aid«of their tentacula. These animals a. ways reside in 
tubes, which {U'e to o^hcr substances, and which 

but few quit. Lamarck styled them st'dentary, from 
this circumstance; but very inaAy which he . rranged in 
this divisioif, fibm the animal lieing imperfectly known, 
have, with the progress of research, lieen discovered to 
belong to the gasteropodous inollusks, as MatjUiSy Fcr- 
nietus, Dentalum, Siliqmriay &c.. the habitations of 
many of tji^se animals are, cons^quentiy, very simi¬ 
lar to thqse of the latter. The impervious nature of 
* their tubulac residences required that their'respiratory 
apparatus should be collected at its oridcc ; and wc 
therefore thus find their structure accommodating itself 
to their natural economy. Several of these creatures 
are*gregarious, and their tubes then assume very much 
the appearance of honeycombs. The animals them¬ 
selves are elongate and vermiform. They condat of 



ARRANGEMfiNT OF TBS* ANNSL1PE8. S3 

several families; viz. the Serpulida, the Amphitritida, 
and tile %c. : the latter reside in ^ght 

tubes, ^vhich are hurled in the sand or concealed beneath 
stones. Tile AmphitritidtB are readily recognised by the 
golden setic, arranged like the teeth of a coHjb, at their 
autc'Lir extremity. I'lie tube of the SerpulMts is cal- 
re /US and convoluted ; and the anterior extremity of 
th-^ir liody is ornamented with a coroi)|9t of appendages 
resi-uihling plumes disposed in the shape of a funnel, 
'i'hey coiftaiii many genera, as SerpulOi ^ahella, Her- 
7/it'Hn, '^‘vtinaria, &c. 

’I'he A*>'nkmiies MSisoBRANCiiiAS, which con. 
the secoDu subdivision of the Annelidee Cheto- 
; nrMv, are distinguished by the Iwdy extending Jlieyond 
the oral aperture^ and it is usually tcntiinated by a dis¬ 
tinct head, frequently furnishe|| with eyes and maxilie ; 
and they have either no appendages, or these are placed 
along the whole course of the body. •They are sepuiated 
into three families ; viz. the Terrhtolev^ the Arenkokef 
and the Enantesy or CepluilottB, The first of these have 
no dermal apfiendages ; and have neither a very distinct 
heaji antenna, nor maxillfc ; their body is criin- 
dr' .jtenuated at both extramities, and furnished 
ral of set^, which serve them instead of 
> atii' they live cither in humid earth, or in the 
mi . 'ihc Lurnbrirue, or earth-woim,«i8 the best 
l.uijv^p exai/iple of this ggoup, which consists of three 
lit)* - the TkalfmametiUke, the LumbriciikSf md 
Clptuntidcp., The first contains the genera Thalaesema 
and Sfitnuipsis ; the second, Va7a, Tuh{fexifiiA. Lumhri- 
cun i and the third contains Clyme^ie; whiclf/ast maikcs 
an approach to ihe Tub^oles, on ac^uut of* its fragile 
tulie, formed of grains of sand and partiSies of shells, 
although its structiural |>eculiarities agree better with 
this family. 

(21.j The second family, the Arenicolee, consisting 
of the genera Armicola and Chetoptera, have many 
cliaracters in common with the preceding: these have, 

c 4 
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however, their branchis^ placed ^only on the middle of 
the l)ody. Their etructure is more simple than that of 
the Errantes,-r\xi which, through the medium of the 
Arioidce, consisting of the genera Cirratulua, Ophelia, 
Aricia, they form the passage. They inhabit the 
sands of die ocean, at the depth of one or two feet ; and 
they betray their retreat by the small convoluted threads 
of sand formed ^n the surface. Fishermen make great 
use of them to bait their books; and, when caught, they 
stain the fingers wKh a yellow liquid. , 

(22.) The third and last family, the Errnntes^ is the 
largest of all; they form several tribes, and consist of 
a multitude of gcn&ra. They arc the most highly or- 
ganisedfcof the whole this gvoup; having a very dis¬ 
tinct head, furnish^ . ilh antennse, &yes, and almost 
always a protractile proboscis armed with niaxills: 
each ring of their body bears a pair of feet, the structure 
of w^tich varies considerably,—sometimes placed on the 
Sl)ack and the belly,—and eacl), consisting of two tubercles; 
yet l)Oth are occasionally united, and their extremity is 
furnished with a pencil of seta;. When the feet are 
united, and form but one organ, they arc generally fur¬ 
nished with a pair, of*^ eirrhi, qr fleshy filiform append¬ 
ages, at the base of which t|Se branchite are seated. 
The sctjc themselves, which decorate the feet, are usu¬ 
ally rigid atKl retractile, and they then serve for loco¬ 
motion and the defence of |)ic animal; but they are 
also often very long and flexible, and oannot then be 
withdrawn into ^he body, Init cover it like a dense fur. 
They wa|k bad swim well; but usually dwell beneath 
stohes, am6ng shells, or buriec^ in the sand. A mucus 
that exud^ from ^lein, frequently forms around them 
a sort of tubular case, which they inhabit, but which is 
of a less compact and solid structure than that observed 
in the Tuhimlea;^ and besides, the animal has the power 
of q^pitting it to seek its foo(^ and prey. They*are all 
marine animals. We will briefly enumerate the tribes 
they constitute, and the more conspicuous genera. 

(23.) * Thore without cirrhi at the base of their feet 
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form two tribes, each gonsisting of a single genus, jPo- 
repates and Campontia. Those which have their*feet 
furnished with cirrhi, are the NfiREiDiB, Which iie very 
abundant upon our coasts. They have a slender elon¬ 
gate body, their legs are furnished with tuS^les, and 
the proboscis is armed with two very strong mandibles. 
They comprise many genera; viz. Gljfjcera, Nephtya^ 
Ah^ope.y Nereia, Syllis, PhyUia, Heaionf^ &c. The Eu- 
Kicm.F. resemble the latter in their ^ncral form ; but 
their feet are burnished with long mam*ents springing 
from one stem, like the teeth of a comb. They com¬ 
prise the genera (Enow and AgUmra^ which have eight 
mandibles, and conceal the bead lieneath the first segment 
of the. body : Lyndice aifrl Lcodire h^vc seven* man¬ 
dibles, with the head free and porrect; and further, Dio- 
patra, Euvioe, &c. The AMPHfNOMin/B are those whose 
branch ite are very complicated,—being tufted orranj^se, 
—and they are spread all over the bdUy. They have no ^ 
maxillae. The genera thoy consist of are lliponoey 
Euphroayne, Amphynoma, Chhdfa, And, lastly, the 
Aprrokitidjr, which are the most conspicuous of all : 
their body is oval, and fringed with long settr glittering 
with the most brilliant metallic s^Hendouf ; their back is 
furnished with lai^e meirri)ranou6 plates like elytra, dis¬ 
posed alternately, and Hidden l)eneath an arch of fur 
formed by a dense multitude of hairs, wRich*spring, like 
the before-mentioned set(e,d^rom the feet of the animal, 
and are placed ^alternately as far as the twenty-fifth 
pair. They comprise Sigalion^PalmyrapAph^odita, &c. 
Polynoet fclosely approaches the Aphrodita intljph’ struc¬ 
ture, but the latter arc deatitute of setic. RjH—2.3.) 

W.E. Sh.] 

(24.) Mr. MacLeay's is the last arram^meht of the 
Annelides we shall notice: his definition of the whole 
class and of the chief groups will here be given in 
nearly his own words. These animals, he ohser^s, 
difibr from true (or rather typical) Annylosa, in being 
hermaphrodite, and in general red-bloodad. Tj^ey are 
soft, vermiform animals, of an ar^ticulatdO structure^ 
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and whidi form the immediate connection between auch 
vertebrate animals as Amphioicut and Myanm among 
fish, and sucho annulose animals as Porocephalus, and 
other white-blooded Vermes as have the sexes distinct. 
He divided the whole into five principal groups 
1. The iVereidina, or such as are free, having a distinct 
bead, provided either with eyes, or antennae, or with 
both. 2. Serjjulina, the animals of which are se¬ 
dentary, destitute of a head, but provided with eyes or 
antennie. These tWo are considered the. typical groups, 
and are distinguished by having their body provided 
with distinct fi(^t. 3. "J^he Lumhricina arc animals 
without eyes or antennae, having the body setigerous 
for locomotion, and ^he articulations distinct. 4. The 
Netnertinaf whfeh a. ‘ aquatic animals, without eyes or 
autenme, die body nob externally setigerous, and the 
articulations indistinct. 5. and lasdy, the Hirudina 
are^’aniinals provided generally with eyes, but not with 
' antennae: the boily is not externally setigerous, but the 
articulations are distinct. To these definitions Mr. 
MacLcay has added the following observations on three 
of ctbesc groups, which are too valuable to be omitted. 
The Neretdina he cOtVsiders the most perfect iu their 
structure of all the class, as they qiossess numerous 
organs, and have a distinct liead, which is generally 
provided widi ^yes and antennae: some of them, after 
the manner of the SerpidintHf inhabit tubes, which tubes 
are membranaceous, and formed by a tsansudation from 
their body; but in general the JVerei(Hna are naked, 
and the^ ate always agife animals, freely moving about 
iu 8earcl|[ of their prey. general appearance they 
* are wonderfully Jike centipedes. 2. The SerpuUna of 
our author are sedentary animals, without eyes or an- 
tennffi: they hve in tubes, which are either a natural 
transudation of their body, of a membranaceous or caL- 
cafeous substance, or their tubes are 6emifactitiaus,or, in 
other words, composed of an agglutination of particles of 
sand, or othei; small substances. The calcareous nature 
of the tube ^ some SerpuUna is very advantageous for 
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IheET preservation in a^oesil state. 8. The Nmneriiiw 
are white.b1ooded worms, like some of the ffiruiiwut 
or leeches: in this group, however, the ^aracter of ar¬ 
ticulation becomes most indistinct. Rudolphi has placed 
Gordius along with Nemertea; and if GS^ius goes 
ifito the group of Nemertina, it is possible that Iviaria 
may also. NemerUs Borltutii is a long black sea-worm, 
which is said to suck shellfish; and*!he articulations 
of its body become visible when it is contrifusted.* 

(25.) llespofiting the Verueb, or anntilose worms, all 
we can state in this place is matter rather of opinion than 
of investigation. In a former volumet, we have felt no 
hesitation in considering a large portion of Cuvier’s Pa- 
renchifnuUa as belonging fo the ckiss of Tvstaced, We 
have been led to tliis determination from the analogy of 
Guilding’s genus Herpa to that of Planaria; and from 
the latter animals crawling upon a disk-shaped belly, j>er- 
fectly like the Nudihranchia, or thS dories and tritons, 
all of w'hich are universally aonsidered as nakedMoUuitra, 
On the other hand, we should be disposed to place 
among the true Vermes all those in which the body, 
from being cylindrical, presents no vestige of a disk. 
Probably the greater pa^W of th^ *Enk»zoQ of Rudolphi 
come under this •head ; •they all live and propagate in 
the interior of others, tnd they are so various that al¬ 
most every animal has its own particullr {fiirasite. In 
some of ^ese, particularly in the order NematoideOf 
there are no pefceptible joints, but tlie external skin is 
striated transversely: but as we ascend higgler in the 
scale, these incipient indications of the atiHhJpse struc¬ 
ture disappear, and the btdy, as in the whol^ family of 
the Tteniotdeaf or tape-worms, is conposod, as Cuvier* 
justly says, of joints more or less distinct!/ marked; 
the whole ^ing terminated at one extreiftity by a square 
head, hoUowed by four small suckers, while the other 
is attenuated to a narrow point. True it is, that tttth 


* Not« on the AtmdUa t Annali of Ksturat Hiitory, No. xst p. 
t Mdseotoi^, p.97. 
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Rudolph! and Cuvier place the latter among the Paren^ 
chyntata, simply because the body has slight indications 
of viscera; bul the distinction is too vague^ and we are 
by no means disjiosed to adopt the views of arrange¬ 
ment proposed by these two eminent zoologists. Of all 
the true Fermm, the Filaria is perhaps the most simple, 
and the genus the most complicated. It has 

been said by sonfe writer, that the tape-worm should 
more property be considered a compound animal; since, 
if the true headlie severed from the body j-another would 
spring up in its place; this may possibly be true, but it is 
doubtful, and the fact does not touch the case in question ; 
the remaining portfon is still divided into segments or 
flattened rings, aqd the" ’dmal,1o all intents and purposes, 
is annulose. That bet so simply constructed, are in¬ 
timately related to tht Ahneliifes^ may be inferred from 
the fact that most authors include the Gordius^ or hair- 
^ worm, with the latter, and the Filnriaf or Guinea worm, 
with the former, or the Nt^mnto'idca. This pest of hot 
climates is said to be very common, particularly on the 
African coast, where it insinuates itself under the skin of 
thematives, and is reputed to acquire the length of more 
than ten feet.. In ibis' marine^ it will continue to grow 
for several years, sometimes causing sdeh intense agony 
as to produce convulsions in thc^ unhappy sufferer. Its 
body is of the ttiicknessof a very spiaU quill; and when 
it shows itself externally, the svhole must be gently drawn 
out, otherwise it breaks, and excruciating suffering is 
produced. , The most typical of all the true VermeH are 
prphably* Coitml in Cuvier's family of Tanitfidm, which 
includes aU those intestinal aiimals in which the head 
*‘is furnished Avith<two or more suckers placed round its 
middle, the centre of which is either marked by a pore, 
or sometimes furnished with a little proboscis, which is 
either naked or armed with spine.^. It has been ge- 
neAlly asserted, that the pores of the head are cdunected 
by canals or nerves which creep along the mar^n of the 
joints of the body: each of these joints has one or two 



B8MARK6 ON TUS ClBBBlPIiOKS. SQ 

poioBt flifierendy 8itttB|ed, which appear to be the orifices 
of ovaries; a clear proofs should such be tlie factf that 
every tape-worm is not a compound, bntsi single animal. 
The common, or best known species, Tania Utta, is one 
of the most cruel enemies to mankind; it otil^ons ex¬ 
cruciating agonies, and frequently produces death: it 
has been said to attain the incredible length pf upwards 
of a hundred feet; but that of twenty apjiears much more 
likely. We need not dwell further on ^his class of 
animals, whicl^ appear to have been treated as afflictions 
to the human race, and w^ose natural arrangement, 
although so much has been written upqp their structure, 
appears to us to be involved in coiTsiderable obscurity. 
They form, indeed, a past of th;st varied chain^iii cre¬ 
ation, which unties, by imperceptible and graduated 
links, the lovely and the disgusting — the inviting and 
the repulsive. But where tltere is so much to admire 
and to fascinate, the general reader, tor ivhoin our pages^ 
are chiefly intended, will* turn from those creatures 
which prey upon his perishable body, that he may be¬ 
stow more admiration on the varied hues and elegant 
forms of the butterfly — a fitting emblem of his •wn 
immortal soul. , * • . 

(36.) The CinitiiiPKr^s, better known by the familiar 
name of Barmdeti, are,* in many respects, the most im¬ 
perfect of all the aniiulose animals. Th^ afe all marine, 
living ill the ocean, and arg attached to other bodies, as 
rocks, pieces of* floating timljer, Uie bottoms of vessels, 
and even to the backs of marine animals. Jheir num¬ 
ber is but few, and their geographical ran^^very wi^le. 
In general appearance, th§y have some resemyance both 
to limpets and to bivalve shells; atid this probably* 
induced Linnaeus, in the infancy of science,* to place 
them with the Mo//u«ca, or shellfish, ^diere they will 
still be found, even in modern Introductions to (/'on- 
chology^ under the divisioiuof multivalve shells ! I'he 
resemblances^ however, here alluded to, are but very 
slight, even in external appearance; while ^e true 
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nature of the animal of a barnacle and of a eheUdahj 
as IMF. Cuvier well observes, is ** very different'* The 
CirrhipedeSf in iact, are the testaceous or shelly Annukwt; 
that is, they repreamt the Mdlusm in the circle of an- 
nulose anibfhals. Hence the error of M. Cuvier (who so 
frequently confounded analogy and affinity), in placing 
them immediately after the true shellfish, although he 
justly observes that they have a sort of intermediate 
station between them and the Artioulata; ^ in other 
words, they are analogous to die formeryiand connected 
with the latter. The body and all the most vital parts 
of the barnacles Are protected by shelly pieces or valves, 
which fit close to each other, with a single opening at 
the top^ through ,.whic<i the Animal protrudes its feet, 
and imbibes its nourish lent; we say' its feet, for such 
they really are, although t they cannot be used as such 
for ^comotion — the animal itself being fixed either by 
, its shell, or by a flexible peduncle immoveable at the 
base. It was long imagined that the barnacles were 
produced either from eggs, which were glutinous, and so 
adhered to the substance on which the fuU.grown 
aniffial was afterwar^ found, or that they were vivi¬ 
parous, the female bringing fqrth the young alive, and 
depositing them in suitable situations'. Very recently, 
however, a naturalist of our owh country, Dr. Thomp¬ 
son, has macle known the extraordinary fact, that these 
creatures undergo a metamerphosis no less surprising 
than that of perfect insects. This, of'course, removes 
all doubts of thi true station which the Cirrhipedes oc¬ 
cupy in the "natural system, and at once places them in 
the circle of Annulwta^ even ifithe possession of articu¬ 
lated limbs were *not sufficient to place them strictly 
within that circle. 

(27*) The anatomical structure of these animals may 
he thus briefly stated : — The vital parts are enveloped 
in a mantle or tunic, which is^covered extenially by shelly 
plates, varying in number and shape; thus hearing a 
strong (Liialo^y to the Dithyra, or bivalve shell. That 
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psrt which is called the Jiead is merely a alight eminence, 
beneath which is a moudi furnubed with lateral jaws. 
Unlike all other annulose animals, this past is not at one 
of the extremities ; for those organs which are called 
the feet, are placed above the mouth, so thaV^he latter, 
plt>perly speaking, is placed nearly ^neath the body: 
there are six of these feet-like organs on each side, each 
consisting of a short stem, which is then divided into 
two very^long, jointed filaments, resembling the an- 
tennce of insecta, and fringed, especially ftt the end, with 
fine hairs: in front of these* is another, much longer 
and thicker, which Poll calls a species of proboscis, and 
which there is every reason to consider as analogous to 
that organ in ({uadrupeds^ M. Quvier. indeed, Objects 
to tliis term, but*leaves us quite in the dark as to its 
real use. Poli, whose authority is of die greatest 
weight, observes that the motion of the heart is dis¬ 
tinctly visible.* To his invaluable frork, and the me- ^ 
moirs of M. Cuvier, we must refer the scientific reader 
for further details ; but the paper by sir Kverard Home 
upon these animals f scarcely deserves his attention, being 
replete with errors. I'o Mr. Thompson’s essay we shall 
presently return. * • . 

(28.) We shall not here attempt any natural ar¬ 
rangement of these aniftials, but merely notice them as 
they stand at present arranged in systefns.* The chief 
divisions which have bee* made are two; and tliese 
have been calldU families, ’fhe first contains those 
which are elevated upon a fleshy, flexible peduncle, and 
are the true barnacles; while the second isbqptposed^of 
such as are attached by their shells only, and |^re conse¬ 
quently sessile. Collectors geuerallyacall Ahem acorn- ‘ 
shells. Tliese primary divisions, however, are arbitrary. 
Among the true barnacles, or those provided with pe¬ 
duncles, we find some entirely covered by shelly plates; 
while others are either wholly destitute of such [iito- 
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tection, or have them so fmall t^at they can scarcely be 
peroeivcd. Others^ again, have the peduncle entirely 
covered with siielly granules, so that the membranaceous 
skin can scarcely be seen; while a tew', possessing the 
compres^t shelly structure of this division, are com¬ 
pletely sessile. In the second great division of sessile 
barnacles, we find modifications of form still more re- 
n^arkable. Sonse are found affixed indisg:iminately to 
marine objects, whether living or dead; olSiers take up 
their habitation only upon corals; a feiv seem confined 
to the hacks of turtle, while the genera Tuhichtelfa and 
Coronula iinbei^ themselves in the flesh on the back of 
whales. To Dr. Leach, more than to any other natu¬ 
ralist, iire we indebted for the definitions of all these 
various groups which he I - proposeh as genera. Mr. 
tjray, we believe, has ala) illustrated their affinities; and 
Mr. G. B. Soiverby has figured very many in his Genera 
of Shells. On thi Continent, Audouin, Wagner, and 
^ Burincister ha\c investigateil them ; and the latter in¬ 
defatigable entomologist has confirmed the discoveries 
of Dr. Thompson. 

(2f).) In reganl to the habits of the Cirrhipedes ge¬ 
nerally, very iittl? cait*be said* Destined to live in an 
element different from that assigned* to man, they are 
seldom seen in their native haunts by the closet natu¬ 
ralist. M'^tth *niaiiy opportunities, in early life, for 
studying them in a living stale, wc regret that other avo¬ 
cations prevented this from being move than partially 
done. There can be no doubt, however, that the C«>- 
rhipedcifM^ carnivorous* animals, feeding upon those 
minute* pplypes which swani^ in all parts of the ocean, 
* although frequenlly inv^ible to die naked eye. During 
the leisure of a voyage across the Atlantic, we had 
once the oppoftunity of watching a bunch of pedun¬ 
culated barnacles, taken from a piece of fioating timber 
and placeil in a bucket o^ sea water. After* a short 
time, as if they wished to reconnoitre their new habita¬ 
tion, they gradually opened the orifice in front, and pro- 
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'^ded their fringed arms about half way; and finding 
that tio injury resulted) they projected the other halfi 
tn this position they were really beautiful^ for the cirrhi 
formed the rays of an oblong fiower-shaped cup, each 
. filament being slightly curved inwards at thc^tip. We 
ol^erved some little moving particles in the tub of sea 
water; and ** ever and anon" our captive luirnacles would 
instantaneously draw tliemselves into their shelly co¬ 
vering, as if 4hcy had captured dieir minute prey, and 
had retired to eat it. Now, this is precjsely the mode 
of life pursued By all those sessile polypes, called animal 
Bowers (Actinirup ); nor can "there Ik* the least doubt 
that the feet jof the Cirrhipadm are, ii^faet, used as tlieir 
arms, wherewith to seize all those small marine aj^imals 
which come withii^ their reVh. 

(.SO.) The analogies of the Cirrhipt»des are remark¬ 
ably interesting. AVe have allPeady shown that they 
represent the apodal reptiles. But it js truly wonderful 
how Nature, iii this group of Annuhmy has contrived 
to represent the fissirostral type among birds, of which 
the flycatchers arc well known examples. These birds, 
in fact, are the most sedentary of their class; that is, 
they make little or no use of th^^ir feet, but as indi-e 
supports to their body, fo»*they neithef climb, run, nor 
even walk. It is Ihe pechliar property, also, of these 
birds, to sit for hours upon the same twjg, ^Imost im¬ 
moveable, watching for such passing insects as conic 
within the reach of a sudden dart: while thus sta¬ 
tioned, they are, id fact, as sedentary as the CirrhipasdcH, 
and for the time may he said he flxeef to ^he station 
they have selected. The proof of an analogy being 
naturaty is by comparing l^e two circles of wMch the 
particular groups under consideration foftn a port: thus, 
if we look to the order InsmoreSy or p)gchiii^ birds, 
and to the circle of the Annulom, we And they re¬ 
present each other in the following manner:-* ^ 
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Analogies of the CiRRHiPEDt» to the Fibsirobtral 
^ Birds. 


Cloues nf t'lic 
ylnnu/^ia. 


^na/offte.v. 


Tribes of 
Perching Birds, 


Aftkra. 

I I 

Ptiluta. 

ANNBI.IOP.il. 

Vrnmes. 

ClRRIirpPDBI 


r Eminontly carnivorous; sub-typi- ) 
( cal. J 

f ^he most typical in perfection of 


structure. 


J 


f On!^1n1enta] appendages 
head. 


to 


“r] 


Feed upon jujccs. 




Carnivorous; watch for their 
prey; locomotion iiniicrfcct, or 
none. 


i 


Dentihohtukh. 

CoMHOSTRiM. 

SfANSOUES. 

TKNinBOilTKBa. 

Fihiirostrkk. 


- I 

The regularuy with w'hich the groups in eacli of these 
columns follow eacl other in absolute affinity, and 
thereby form two ciicles, is always one of the proofs 
that analogies an 3 founded in nature. Perhaps die 
most singular representation which this table elicits, is 
that by which the worms (reriwctf) typify the hum¬ 
ming-birds {Termirostres). It is among the vermiform 
oj tenuirostral types of the Fertebrata, that we always 
find those animals <which have an unpsually long and 
pointed snoiit — whether it^fs inodi^ed into the muzzle 
of a quadruped, or the bill oi^ a bird; the mouth, also, 
is invariably ainall. No%v, this character, under a new 
appearance, shows itself among the intestinal worms, 
which are the most pointed at their extremity of all 
the others; the mouth being so small as sometimes 
not to b^ 'dsifile. The suctorial birds, in like manner, 
liave thb longest bills, but the smallest mouth, in pro- 
portioii'^to their^size, of all ^le Tnsessores ; and they live 
chiefly upon vegetable juices, while the worms live 
upon those of animals. It is die beauty of die theory 
of representation, that if once the natural series has 
been discovered, it receives new strength and demon* 
stration from all other natural groups in the animal 
kingdom: so that the foregoing table is but a clue to 
a hufidrecUothers, which may be taken from those por- 
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tions of the vertebrate^and aonulose kingdoms, which 
have been illustrated in this manner in our former* vo¬ 
lumes. • 

(31.) The resemblance of the barnacles to marine 
shellfish is so strong, that to this day they are ^e^ifoumU'd 
with them by collectors; while even Linnieus, I'roin not 
being acquainted with the true structure of the animal, 
fell into die same error, and classed thetn with die Mol^ 
luson. Here, then, we have a strong instance of that 
principle whicU nature invariably aefs upon in the con¬ 
struction of all her productions : we have one group of 
animals representing another; and thi^ so completely, 
as to deceive both the learned and dft* ignorant. Now, 
the only w'ay in which lias popi^ar association "of the 
barnacles witli th^ shelly Testawu can* lie clearly de¬ 
monstrated, is, by comparing the two groups together, 
and applying to their component parts the test of ana¬ 
logy. Unfortunately, the natural series of the Cirrhi^ 
pedes among themselves it^unknown. There can be * 
little doubt, however, that the sessile and the peduncu¬ 
lated divisions form the two typical groups ; and these 
furnish us, of course, with the chief characters of/he 
whole class. VVe can thus compare /he ^primary divi¬ 
sions of the Annmlosa^ oue of which is the Cirrhipedesj 
with the five great divisions of the animal kingdom, — 
the MoUusaa being unlike any one of flic fatter. The 
following table shows these^two series, with their divi¬ 
sions and analogies;— 


Analogies of the Animal Kingdom to the TVijinilos^. 


Scriet nf the 
Animat Kingdom. 


Analogiet, 


Serieii of the 
* AMHUitua. 


Vrbtbbbata 

Anmjloba. 

Ra»ut*. 


Mollusc A. 


Metamorphosis imfM>rrect, or nun|^ 
Metamorphos’u perfect. 


f Head indistinct, or none; body ) 
I with radiating appendages. j 


C Body simple, i 
I ai^ndagcs. 


without members or 


I 


f Body protected by e shelly cover. ) 
log. 3 

D 2 • 


Ai'tma. 

PrinriA. 


iClBBlftPbDES. 
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The most perfect vertebrate,animals are, of course, 
the^quadrupeds; and these, like die most perfect apte¬ 
rous insects, t^re destitute of wings. The possession, 
however, of those members, together with a complete 
inetainorTHiosis, are the grand characteristics of the An~ 
nuhm ; and more especially of the Ptilota, or winged 
insects. The analogy between the Aniielideis and the 
Jladiata is remarkably strong; for the greater part of 
the former .have their limbs or members radiating as 
from a coinmob centre; they have all ♦he outward ap¬ 
pearance, in fact, of the lifidiata^ although their internal 
structure is wi^lely different. The most simply con¬ 
structed animals fn creation are the Aerita, and the 
most simple of all Anziniom r re the Vermes* So closely, 
indeed, do these tw'o g’-oups represent each other, that, 
in the present ignoran which pervades their history, 
we hardly know to which of these groups certain genera 
liclong. Last of all we have the Cirrhipedesj with their 
shelly covering, representing the Mo/lusca, or shellfish; 
the grand characteristic of that class bt'ing the testa¬ 
ceous covering with which the whole body of die animal 
is protected. VVe allude, of course, to those groups of 
the Mali It sm,"which siand at. the head of the class, as 
the Gasteropoda and the Dithyra, and which take pre¬ 
cedence al>ove all the diversified animals which form the 
alicrrant gdinips, scarcely any of which are testaceous. 
Wc have already shown how erroneous are those con¬ 
clusions which some writers have come to, res]>ccting 
the little (Jependence that can be placed on characters 
drawn ironf empty shells; and we shall now venture to 
make the^gssertioii, that, if the^ coverings did not exist in 
' the typical groups of the Moilusca ,—in other words, if 
no molluscous animals had shells, — we should at once 
pronounce the ^oup to be artificial, because every analogy 
in nature shows that one of the aberrant types lives under 
tb< covering of some substance, genendly harder than 
itself. 

(33.^ The metamorphosis of the Cirrhipedes, as we 
have before* intimated, was first made known by Dr. 
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Thompson. It is unquestionably one of the incst im> 
portant discoveries in modern Hcience, and^ in the ** Auod 
of light'* which it has thrown on the whole natural 
arrangement of invertebrate animals, is fuljv equal to 
tl)at made by Trembley on the nature of tne polype. 
As we have had no opportunity, ourselves, of verifying 
the facts disclosed by our author, we sWill give them to 
the reader in his own words. On the evening of 
April on the coast of lj'eland,»near Cork, 

Mr. Thoinpsoi^ captured, in a small muslin towing-net, 
a number of minute marine Animals, among which was 
one which he consitlered as a nondescript. This was 
a small translucent animal, ,|,th of an inch lon|i[, of a 
somewhat elliptiqfil form,^hut vefy slightly compressed 
laterally, and of a brownish tint. M'lieii in a state of 
perfect repose, it resembles a fery minute muscle, and 
lies upon one of its sides at tlic bottom of the vessel of 
sea w'ater in which it is placed; at this time all the , 
members of the animal arc Vilhdrawn W'ithiii the shell, 
which appears to be composed of two .valves united by 
a hinge along the upper part of the back, and capable 
of opening from one end to the^ pther along the fr6nt, 
to give occasional exit to»%he limbs. •These limbs are 
of two descriptions; viz* anteriorly, a large and very 
strong pair, providi'd with a cup.like stacker and hooks, 
serving solely to attach the animal to rocks, stones, ; 
and posteriorly, a pair of ifetatory meinl)ers, articulated 
in such a inandcr to act in concert, and to give a 
very forcible stroke to the yi'afer, so •as ta cause the 
animal, when swimming, to advance by a wdiccession 
of bounds, after the suHie manner as the •watcr«fica^ 
(Dttphnia) and other Monoculi, but pdlrticidarlv Cyclops, 
whose swimming feet are extremely analogous. The 
tail, which is usually bent up under tne belly, is ex • 
tremely short, composed of two joints, and terminates in 
four setle; and it is employed to assist in progression, 
and in changing the position from a state of repose. The 
greatest peculiarity, however, in the structure^ of this 
animal, is its eyes, which, although constantly shielded 
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by the valves of the shell, are yedunculated, as in the 
craV and lobster, and placed anteriorly at the sides of 
the body. Any naturalist acquainted with the Crustacea, 
on reading this short description, will readily assent to 
what hae* been advanced as to the very extraordinary 
and anomalous character of this little animal, and to 
the dislocations it seems calculated to produce in our 
classifications, llut for its pair of pedunculated eyes, 
it would find places as a new genus of the bi''alve Mo- 
noctili (^Ontracodtt ); its members approit!imate it to Ar- 
gulus on the one hand, and to Cyclopn on the other, — 
genera which are widely separated; while its eyes show 
its relation to the crabs, lobsters, and other decapodous 
Cnistaccu, Reficctirtir upoif these circumstances, on 
their great abundaui.' during the early part of spring 
alone, and their presenting no variation indicative of a 
difference of sex, :|fiduced a belief that they were the 
, larval of some crustaceous animal.” With these impres¬ 
sions, our author procured sbinc more of these creatures 
ill the spring of 1826,’ ''and in order to sec what changes 
they might undergo, they ivere kejit in a glass vessel, 
covered by such a depth of sea water, that they could be 
examined at any thne fiy ineadst of a common magnifying 
glass. They were taken May 1^; and on the night of the 
8th, the author had the satisfaction to ffnd that two of 
them had thrown off* their exuvia, and, wonderful to say, 
were firmly adhering to thfe bottom of the vessel,— 
changed into young barnacles ! such as are usually seen, 
of Bainnm jpu,^Uus Pen, intermixed with grown spe- 
ciiReus oft^ocks and stones at this season. In this stage, 
the Butunes between the valVes of the shell and of 
the operculum w^e visible, and the movements of the 
arms of the aniiyal within,—although these last were not 
yet completely developed : the eyes, also, were still per¬ 
ceptible, although the principal part of the black colour- 
ing*matter appeared to havtf been thrown off* with the 
exuvium. On the tenth day, another individual was seen 
in the v^y act of throwing off* its shell, and attaching 
itself, like tfie othep, to bottom of the glass. It 
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only remains to state, that as the secretion-of calcareous 
matter goes on in the compartments destined for.the 
valves of the shelly covering, the eyes gradually disap¬ 
pear, from the increased opacity thence produced, and 
the visual ray is extinguished for the remaiifder of the 
ahimal’s life: the arms at the same time acqtiire their 
usual ciliated appearance. Thus then,** continues our 
author, *'an animal originally natatory*lnd locomotive, 
provided ^at the same time with a distinct organ for 
sight, becomesq[>ermanently and imihoveably fixed, and 
its optic apparatus obliterated-'* * The relation which 
the above extraordinary discovery establishes between 
the CAn'hipedes and the Cruvtacea is so intimate, that 
Mr. Thompson, as will subscqueptly appear, considers 
both us belonging to one class. Wc fl-ust this indefa¬ 
tigable and acute naturalist will himself prosecute the 
interesting discovery here detailed, where he now re¬ 
sides f: he has opened a vast Held for research, as new 
as it is important. We ha^e yet to learn the metamor- * 
phosis of the pedunculated and diadem barnacles, the 
larv'a; of which must have many peculiarities. The 
few numbers of this gentleman’s Zoolopcal Ueamrcjwa, 
which have yet appeare^V HM^d jrith new and mu 
portant facts regarding ^he minute inhabitants of the 
ocean, scarcely inferior in importance to that which 
we have here detailed. 

(.S.3.) To illustrate the foregoing facts, we must refer 
to Mr. Thompson’s figures and explanations, which will 
make tlie reader better acquainted wi^ the above de¬ 
scription of the young baftiacle. The*Ha^ura1 size 
is not larger than a grajp of cress seed. When mag¬ 
nified, and viewed from above, t^e ti^rgfd appear- 

* Zool. Reacarchei, No. iiL p. 76. w 

f Dr. Thompfton holds a high medical appointment in New South Wales. 

I Mr. Westwood, on the strength of his observations upon the “ Kgg of 
one of the West India Land Grabs,” calls in question the whole theory of 
Mr. Thompson; as if ” the egg of • land crab ” was suflicieiit to setsaaide 
a series of experiments such as these! Any tyro would have the same 
show of reason for denying that the Lef*idoptera have four wings, because 
he may happen to find the female of a species which was aptemu*. Sec bis 
Classif. Intcet$t Addenda to vol. L 
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ance of the valves is seen, and also an elbow of the' 
ant^or members of the animal, the tail part being 
the narrowesti '\41ien the animal is very highly mag¬ 
nified, and all its parts seen, its limbs are protruded, 
from the anterior opening of the valves: these consist 
of the two fore feet, which have a peculiu position whdh 
they are extended by the animal, in order to fix itself 
by means of tUe^ sucker and claw at the end: a fourth 
large baSal joint remains concealed by the shell; towards 
the other extremity of which, and plac^jd beneath, are 
six pairs of swimming leg^, used in the manner of oars 
to propel the animal forward. At the extremity of the 
tail are two, short, setiform appendages, which no doubt 
act as a rudder. T|ji,e appearance of the eye, as seen 
through the sheSl, gives an inaccurate*'idea of its form; 
but, ^hen highly n tgnified, its pedunculated shape 
clearly appears. Ther ■ ^ an appearance on the l)ack of the 
shell, which Mr. I'hoinpson considers as the presumed 
* nucleus of future attachmept. The tail, when highly 
magnified, is seen to consist of two articulations, from 
which spring four setaj, or bristles,—two being shorter 
than the others; the swimming feet, also, when very 
higlily magnified,^are*then segn to consist of two divi¬ 
sions, — the shortest of whigli is that which comes 
nearest the body : these are the organs, in fact, which 
are changed intwthe cirrhi of the barnacle. The natural 
size of the animal, after its metamorphosis into a bar* 
iiacle, is not larger than that of the larva state. When 
highly magnified, the rudiments of the eyes can still 
be trace(} fnrough the lafge valves of the operculum, 
and the eifolosed animal is stillseen through ^e central 
opening of the op^culum. The valves of the body of 
the shell are marked, as before observed, by distinct 
sutures. Whem viewed in profile, the arms, or cirrhi, 
if protruded, become more conspicuous. One of these 
cirrhi, upon being very highly magnified, although 
much jointed, did not at first exhibit any appearance 
of fringed hairs. The full-grown barnacle is seldom 
more thdn half an inch long: when viewed in front. 
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fthe six pieces composing the shell are distinctly seen; 
^ but in pTofile^ there appear only four. Besides the meta« 
^oiphosis aWe described^ the Cirrhipedes cast or moult 
the outer covering of their soft parts^ in die planner of 
the crabs. One of these exuvia, with its viuious de¬ 
tails, will be found on the tenth plate of Mr. Thomp¬ 
son’s Memoirs, to which we must refer the reader. 

(34.) Having now given the reader a general outline 
of those apnulose classes, which lead from the typical 
groups to other ftnd more distant forms of the animal 
world, we shall here introduce % few observations on the 
arrangement of true insects, previoiyt to commencing 
their survey. By this plan, the grounds of our dissent 
from all preceding arrangeVnents ^ill be concentrated 
in one part of the volume, and much repetition of the 
same opinions will be prevented. If the principles 
upon which a classification is based areiunsound, the su¬ 
perstructure of course must be erroneous, and need not 
be objected to in detail; and we shall arrange our re¬ 
marks under two heads:—1. Regarding such systems 
as are merely framed upon the arbitrary opinion of their 
authors, who have attached a v^ye to certain cha¬ 
racters; and, 2. Such as* have been fbumled upon a 
supposed mutual relation df their parts. The former 
are artificial, the latter natural, methods. ^ 

(35.) So much has Ixi^en said upon these two modes 
of arrangement, under whi(fii all existing systems of 
Entomology will afirangdthemselves, that we shall merely 
in this place condense their definitions, ad in|n>ductory 
to our subsequent remarks. On a former occasifn*, W& 
have considered all systemiF to be artificial, wltich are 
not grounded upon any universal princif^les df arrange- 
ment, which e:i^ibit the animal series wi^out plan or 
harmonious relation, and which disregard analogies and 
affinities. On the other hand, we shall consider those 
as natural*systems, which intolve any one or more of 
these considerations, and which, looking beyond the in- 
divicjual, attempts to ascertain its station in the scale of 
* Geography and Classification of AniiMla, p. ISI. 
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being, by pointing out the vasious relations which it 
hol^B to othe| objects. 

(36.) Every system which arranges insects upon 
principles* which have no reference or application to 
other pat*t8 of tlie animal kingdom, is not only artificial, 
but viciously false; inasmuch as it is contrary to wliat 
we know of nature. There is, or there is not, some 
•plan in the creation. None but a disbeliever in the in¬ 
finite perfections /)f the Deity would deny the first; 
for, where there is no plan, there can be no perfection; 
besides, such a denial wbuld be disproved by the in¬ 
numerable traces pf a system of co-relationsbip in the 
different tribes of animals, manifest to all observing 
minds. To take oife of th^se tribes^ therefore, arrange 
it without any reference to the others, and then to pro¬ 
claim that our arrai’,,.«fiient is founded upon nature, is a 
manifest absurditjf^. It is not merely a violation of the 
first principles of philosophical reasoning, but is an out¬ 
rage upon common sense. * Such a system, in one sense, 
indeed, may be defended as natural, on the plea that 
its foundation is laid upon anatomical structure, or on 
oflier peculiarities ej^erof organisation or habits. But 
this is nothing to tlie purpdsr.'; it reaches not our argu> 
ment: for every system in tHb nature of things, 
l)e so foundec^ The question is, whether any arrange¬ 
ment of animtals can possibly be natural, which is not 
based upon a comprehensive view of all. Tfie answer 
to this is obvious. It is morally iirippssible it should 
be so. Applying this ^xiom to the various systems of 
£ntoidology which come under our present head, and 
which *may be termed i)s%lated systems, we should, 
upon no other grounds, reject them all, otherwise than 
as temporary, substitutes for some other, however im. 
perfect, which aimed at arranging all animals on a few 
general principles of classification. We should admit 
them to be useful; but*deny that, by any possibility, 
they could be natural. 

The consequences of naturalists forming, sys. 
terns for that portion of nature only to whicli they con- 
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fine their studies, hav9 been precisely what might be 
anticipated. Having little or no aequain^gnoe with*the 
innumerable groups of animals lying beyond the con¬ 
fines of those they study, they have not the knowledge 
requisite for enlarged generalisation. Destitufi^, there¬ 
fore, of a solid foundation upon which their theories 
should he built, they lay a partial, and Jtierefore an er¬ 
roneous, one, founded only upon the objects immediately 
before ^em. Each, therefore, selects what he conceives 
to be the most *ifiportant character, and makes it the 
corner stone of his system. InlPlntomology, for instance, 
one attaches a primary importance tP the wings, and 
makes them the foundation of his theory; another ob¬ 
jects to this, and ^'hooses ^he legf; a <hird, differing 
from l)oth, considers metamorphosis as the master key 
to the natural arrangement, and %undB his arrangement 
thereon. No proofs, drawn from a gt^ieral survey of all 
other animals, is required, or even thought of, to sub¬ 
stantiate any of these theories; tliey merely rest on the 
individual opinion of their founders; and they are adopted 
or rejected according to the estimation in which their 
judgment may be held. Hence hfw originated the ih- 
numerable systems^of EntOmology whidh pCrplex the at¬ 
tention of tlie student, heap obstacles in the way of his 
advancement, and burthen our Introductions with com¬ 
plicated theories, and useless references. The juiigment, 
or the imagination, of their authors being unshackled by 
any restraints, almost every one, ambitious of improving 
on his predecessor, makes soine^new change gi^ his own. 
New denominations are given to old groups, find new 
foundations are laid for orcibrs and classes. Efery year 
brings forth a new theory, not of all animald*, but of in¬ 
sects only, until entomological classificatkin, living no 
foundation in inductive philosophy, is now Income a 
quicksand, shifting with every tide that flows. , 
(38.) Independent, however, of the foregoing con¬ 
siderations, we should reject the systems just spoken of 
upon other equally strong grounds. The most obvious 
characteristic of the animal world is its interminable 
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variation. A system^ therefore9 ivhich is chiefly or ex¬ 
clusively builg upon any one set of organs, must neces¬ 
sarily be artifleial; since it presumes that to be fixed and 
determinate, which is not so in nature.* Who is to de¬ 
termine,'d itriori, whether the natural arrangement .of 
insects rests on their metamorphosis, the presence or 
absence of wir^gs, or the construction of their mouth } 
Each and* all may be pronounced good and natural cha¬ 
racters ; btit what^reason is tliere that we should prefer 
one before the other, when we are altogether ignorant 
how these characters can be traced in other animals? 
The distinctions of the Annulosa rest not upon one, but 
upon many peculiarities of structure. And if we have 
no analogous inutances or co-relations to guide our choice, 
that choice, to say tl least, is liable to error. All, 
therefore, that can be said in defence of artifleial sys¬ 
tems is this,—thlit they are useful helps for the deter¬ 
mination of species, ami served the purposes of arrange¬ 
ment so long as no better methods of exhibiting nature 
existed. They have now lasted their time; and after 
doing ample justice to their authors for contributing to 
caSl forth better view^ their systems, in modern classifi¬ 
cations, inay'bc fairly dismissed. ^ 

(39‘) now turn to natural systems, or those 

which have been framed on the admission that the 
different tribes of insects possess direct relations of 
analogy among themselvesi There are more than one 
of these, all originating, however, in t^e philosophic re¬ 
searches e^the author o€ tfie Horae Entomologicce. We 
ftre obliged, however, to dissent from all these,—not from 
objecting to the abstract priflciples upon which they are 
founded, bfit berause they have not been extended suf- 
flciently wide to carry a conviction of their accuracy: 
they stop short at that point, which, if carried, woidd 

^ or this description are those called the MetamorphoUCyi^e CH/arian, 
and the Alaty systems. The theory of the Ecleette system, which pro¬ 
fesses to be founded on the entire characters of Inserts in all their staffcs, is 
sound, did it not contemplate insects as unrcluted to other animals, lliose 
who wi^ to understand these and numerous other systems, may consult the 
fourth volume of Kirby and Spence, ur Mr. Westwood’s Introduction to 
the Modern Ciauification qf Insects. 



l-RIVIAli OBJI^TIOnI 




insure demonstrative certainty. It is not to the prin« 
ciples diemselreSj but To the application of those prin- 
ciplesi that we object. If the system df Clairville— 
which owes all its celebrity to the use it has been 
turned to—is really the foundation of the ni(^ural ar- 
rtfngeraent of insects, and is that by which the primary 
groups are to be regulated, why have jnot their ana¬ 
logies in other classes been pointed oift ? If tlie two 
typical classes of Mandihulata and HausteUala are really 
natural, tlieii thfwould exhibit not merely mutual re¬ 
lations to each other, but equally so with all the ver¬ 
tebrate animals—nay, with all the primary groups of 
the animal kingdom. Hitherto, no bne has attempted 
to do this. Neither these, i^r the cg;her supposed groups 
in the Annulosa, Have ever been brought to this test,— 
a test, however, which is imperatively demanded for all 
groups supposed to be natural. Locking, therefore, to 
this deficiency of proof, and to the admission by the ad¬ 
vocates of this system, that they are not even prepared 
to state which is the typical form of the Annulosa, we 
trust, upon these grounds only, that we may be pardoned 
fpr not adopting it. Gladly should we have done to, 
for we should then have, been s^ed ^n immensity of 
research, and haw l)een spared the necessity of dis. 
turbing those ideas on the higher groups of entomology, 
which are now so prevalent. * 

(40.) It is an easy inatt<ir, indeed, to raise innume¬ 
rable small objections against every natural system, whe¬ 
ther founded upon the theory we have just b^y speaking 
of, or upon that which we here promulgate f {jvt the|e 
will always occur, while ^natural classificatioili, as at 
present, is in its infancy. On these, therefore, we have 
not touched; we have directed our remarks, notrto such 
comparatively trivial matters, but to the* ground-work 
of the system itself. We have long beki and expressed 
the opinion, that the con^arative rank of circulhr 
groups is just as definite, and is just as real, in 
nature, as the difference between species and secies. 
In such groups, indeed, there will always be gradations. 
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by which Nature glides from one into the other ; and 
this change is almost so imperceptible, that it is nearly 
impossible td say where one terminates and the other 
begins. Nevertheless, in the most intricate cases, we 
hold th^'clistinction to be definite, and therefore ab. 
solute. According to the predominance of characters, 
having relatiop to two different groups, which an in¬ 
sect exhibits, sd are we to determine its relative station 
in the scal^ of being. It may, indeed, sometimes hap¬ 
pen, that the balance turns on almost an incalculably 
minute excess of the preponderating quality ; but even 
that is quite sufficient to serve our purpose: on the 
other hand, if the balance is absolutely equal, we re¬ 
gard the subject as presenting that point of union which 
connects one group to .he other; each, then, is definite; 
for, so soon as we ive at that point of the series 
where its distinj^iishing marks disappear, we quit its 
limits, and enter those of another. 

(41.) We may conclude this chapter by answering 
an interrogation, which the student may fairly put to 
us. What is an insect ? To this we would reply. Any 
caeeping thing which has jointed legs. This questiop, 
which the mpdern cliknges-«-|br we cannot call them im¬ 
provements—have involved iii muclKtechnical obscurity 
(unintelligible to all but the initiated), is thus simply 
answered, because it really and truly expresses the very 
essence of our theory. Ine proportion, however, to the 
diversity of objects contained imall aberrant groups, so 
will be t|^e difficulty of a precise definition. Thus, if 
^e quo^tidn related to annulose animals generally, the 
answer pf — Every animal paving joints to its body— 
must be received under a few limitations ; since, in the 
very lowest of these, as in the hair-worms, and some 
others, no joints are to be distinguished. In respect to 
the two typical groups, we should term the Aptera or 
If ingless the sub-typical, and the typical the true or four¬ 
winged insects; although the Diptera, which enter 
witUn the confines of the ApUra, are really possessed 
of two wings. 
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ON THE WINGED INSECTS.. 


• • CHAP. I. 

OK THK FTILOTAi OR FOOR-WIKMICI) INSERTS IN GENERAL. THE 
characters OF THE FIVE ORDERS. AN» THEIR MUTUAL RE¬ 
LATIONS TO OTHER ANIMALS. -THE MKTAMORl'HOSES OF IN* 

SECTS. 

(42.) All insects, without ady exception, possessing 
four wings, enter into one or other the orders com¬ 
posing the PtiU)tay a class first instituted by Aristotle, 
and adopted by us, as the first and foremost of the an- 
nulose animals. We have already shown, that as the 
possession of wings is the primary distinction of one of 
the great divisions of the vert^ate animals, so Ihc 
highest development of»'these members among the 
Ptihta points them out*as the pre-eminent types of 
the Annitlom, This is their primary lystinction ; and 
it pervades nearly every genus. Sometimes, indeed, 
we meet with a few examjiles of apterous insects ; but 
these are only iifstances of those exceptions which occur 
in every natural group, and are hardly Vo^tk mention¬ 
ing in a general definition. The Ptihta possess some 
other characters, not indeAl altogether peculiaf to them¬ 
selves, but yet more striking and unii^sal^among them 
than in the apterous orders. They exhibit, collectively, 
the most perfect instances of metamorphosis; their legs 
are never more than six, and the head is dways distinct 
from th^ body. Were we td descend to other definitions 
of the class, we should be so encumbered with excep¬ 
tions, that the student would be perplexed, and the 
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gOiiera]i Tq|der irearied.' We shall^ therefore, at once 
pric^ceed^o rhsfine the orders, and explain their analogies, 
*'and adduce proofs in support of this theory of their 
VSArangement. 

■» (43.) .The following are the five primary divisions, 
or orders, composing the class before us; these were all 
well known to the Ancients, anti were adopted from 
them by the gf^at naturalist of Sweden.— 1. The i>- 
pidoptera, having the four wings highly developed and 
covered wAh iinbllcated scales, as in the butterfly and 
moth; the metamorphosis is complete, since the pupa., 
is (juiescent; the perfect insect is without jaws, and 
lives by suction, the rostrum or proboscis being spirally’^ 
coiled.—2. The Hemiptv.ra, where the upper W'iiigs are 
harder than the lower, '’^enef.dly coriaceous and folded ; 
the metamorphosis ^complete, because the pupa is 
active; the perfect insect, as in the last order, is with¬ 
out jaws, and li^ by suction only ; but tlie rostrum 
is not spiral.—3. The Jlymmoptera, in which the 
wings are never coriaceous, but usually hyaline, and 
marked with strong nerves; the mouth is furnished 
with strong jaws, and with a sheathed proboscis; and 
the tail is usually armed with a sting. — 4. The Coleo- 
ptern, or beetles,*where the i^per wipgs are metamor¬ 
phosed, as it were, into two hard cases, protecting the 
under pair, which are alone organised for flight; the 
mouth is furnished with jaws, but destitute of any pro¬ 
boscis.—5. The Neuroptera-f \v^crein the wings are 
reticulated; the mouth furnished with jaws, but no pro¬ 
boscis ; jaAd the body, of in the dragon fly, without any 
sfing. * 

(44.) *lt will be our object, hereafter, to show that 
these five orders constitute a circular group; in the 
mean time, we shall at once throw them, into the fol¬ 
lowing table: ~ 
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Anahgirs qf the Five Orders ef the VtstsaiTA. 


Onion nf the 

Lspiuoprdiv 
Ift'ttlPli VA 
HVMBSOI ILItA 

Cal Kopirni 
Nrm MM IK* 


Analaght 

Wings highly developed 
Wings imperfect, or none 
I'ail often armed with A fctiiig 
f Most imporlcLt of their respcitiveJ'* 
{ Lirilefc j 

j'ru cinincnth aquatii 


Clasaesofthe 

Fi^lebtaia 

BibuO 

QUADBirPBDA. 

Rlptilks. 

Avpuibianv. 

I'PiHhS 


(45.) When ^loups so widely dissiipilar as these 
are brought into comparison, their analogies^ of neces. 
tJty, .lie proportioniioly faint. Nev^'rtheless, as they 
striclly tollow each oth in tlu irder of affinity, some 
degree of interest attai.nes flo them? The typt* of im¬ 
perfection among ,^ie Ptilota, i»‘ ici.rcnce to flight, is 
ccitainly the coleopteious order, Just as the amphibians 
are the most im}»erfect of Mie vcitebAite series. The 
dragon dies, again, which stand at the head of the Nvuro- 
ptera, ore uiiiverbally aquatic *in their larva state, when 
they are as great loicrs of water as fishcb are among th^ 
Vertebrata. I'he poisonous stings of the typical 
ptera are analogous to those of scvgral serpents, wbic% 
not only have poisonous faa^s, but actual stings at the 
extremity of their ^ail. 'Wie analogies of the Jlemi- 
ptera to quidrupeds are altogether obscure,^! least so far 
as we can discos er: but this is amply made up by the 
striking relation of butterfiicf to birds. The reader of 
our former volumAi is,*by this time, fully aware that 
these tables of analogies aic iievqf equally %ti i|{;ing iii all 
their parts,—some l^ing strong, while others a»* faint.** 
In such cases, we either fall«back upon our afKnhics, or 
bring the series to other tests. This latftsr plftn ye shall 
subsequently have recourse to, when comparing these 
orders with those of the apterous class. 

(46.) The position w'e have assigned to the order, 
Hymenopt^'a is that, howevei^ of the greatest interest, 
not merely as regards its situation among the Ptilotn, but 
its analogies to other animals. Singular as it may ap¬ 
pear, there is no tribe of insects whifh—like the ox^ 

E 
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sheep, and othet hoofed quad^ipeds—cap he termed 
abiolutely domestic, or capable of administering, in a 
direct way, to the wants of man. And yet a lit^ con» 
sideration will show us there are many strong points of 
analogy rbetween the ruminating quadrupeds and the 
bees: both are the most gregarious of their respectiTe 
classes: the q^ephant in one, and the hive bee in the 
other, show us*the highest development of instinct in 
the animal creatiqp ; and if the latter does not sponta¬ 
neously yield us its honey, it will yi?t*inhabit those ar¬ 
tificial mansions we prepare for securing its sweets ; so 
that, in some degree, it may be said to be not only a 
social, but a somewhat domesticated, insect. Now, to 
show that theqe fa<itB hav^ an immediate reference to 
our theory of ropresei ‘ tion, we shall here place the two 
series of these animal* in juxtaposition. 

I 

Analogies of the Ptilota to tike Orders of Quadrupeds. 


Claflotyi of the 
<■ Ptilota. 


Analogies. 


IIUMIFTERA. Sub-tj,)ii:ii). Crnlroroui. 

llVMRNUPTERA. Greganous ; flocial and intelligent. 

CoLHupritRA. Pre-eminently gfiawers. 

Keuhoi’Tkha. Aquatic. Head very large. 


Onlera of 
Quadrupeds. 

QuADacHaNA. 

Feras. 

Unoulata.* 

Glirbh, 

Cetacea. 


It is not a little singular, that this set of analogies is 
actually more determinate thatt that we have just no¬ 
ticed. yhe peculiar character of the Hemiptera, which 
js, that^of being the raptorial type of the Ptilota^ did 
not thqre appear; here, hpwever, it comes into play, 
and makes up /or the obscurity of the analogy in the 
last table. Our chief object, however, on the present 
occasion, is fo confirm what has just been said on.the 
relations of the Hymenoptera to the Urigulata; the bees 
being in one, and the elephant and horned aatde in the 
other. Beetles and mice, again, are the most gnawing 
of all the groups here named, and they are likewise the 
most aberrant of^ their respective circles. The dispro- 
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fiwtioMtely kcge hetd y>f tile drtgDn flies, ishicK are 
the types eS the NmropUrat And thdr counterparts^in 
the whales and other CeULceas both also are eminently 
aquatic. We shaU not, for the present, pursue tjje subject 
fiuther, since enough has now been said on tile exter. 
nal** analogies of the Ptilatat to estabtish their relations 
to the vertebrate groups. How far these^ill be inani- 
feated among the apterous class will appear in the sequel. 

( 47 .) Hfytamorphoais, as we hav^ already shown, 
may he termed theschief philosophic distinction of the 
annulose aoitnals; although, as it is a peculiarity which 
is neith^ permanent, nor can be detected at all times by 
the eye, it is not so convenient for popular use as those 
characters drawn from the« external stiacture of the 
body. Now, this metamorphosis, or change of form, is 
produced by exactly the same general process as that 
which is usually termed eedysis, or mkulting ; that is, 
the external skin or covering, at certain seasons or 
periods of growth, is thrown oSt) and the animal appears 
in a new one, which lias been forming beneath. In 
both cases, a change in the outward covering is effected; 
but here the similarity ceases. Wlyen a quadruped, dt 
the approach of summer, ousts off liy degrees the thick 
coat of hair or woof which Nature had given it to resist 
the ctdd of winter, the change, to a super^cial observer, 
is scarcely perceptible; the new hairs are of the same 
colour, and nearly of the same texture, as flie old; still 
less do we see anjp chatige in the outward form: the 
same may be said of the genera]jty of biifls; although, 
in this class, nature evidently proceeds a step I'uaflier in* 
her transformations. Among the water fowl, 4br in¬ 
stance, particularly in the wading ordCr, we ^see the 
summer plumage much more gay than ^that of the 
winter ; and, in many cases, so very different, that the 
same species has not unfrequently been described under 
two diflbrent names. It is a*most singular fact, also, 
that nearly nil the families and genera which represent 

• 

• Bf ttttnkal nnaloglm, we meen tuch u rdete to groupa out of the 
circle of the Asmulota. * 

E 2 
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the wading birds,-—that is, wh^ch are of the grallatorial 
ty^, are distinguished by the very remarkable <hfibrence 
they present in their summer and winter dress."' Cor¬ 
rectly sneaking, there are scarcely any birds which 
a8sume/*at first, the plumage of maturity. The young 
of both sexes, in the first year, are invariably clothed 
in the colouri^ of the female; and should those of the 
mature male differ greatly from the other sex, the dis¬ 
tinction (k)es notjbegin sooner than after the first moult¬ 
ing. The further we recede from the quadrupeds, or, 
in other words, from the typical perfection of ver¬ 
tebrate animals, the greater is the change produced by 
this surprising process of nature, until, upon coming to 
the ainphibiaq reptiles, w^ find animals which, in their 
young state are fivSi>, and in their adult state frogs. 
Seeing, then, that NaCure has contrived so many modes 
of performing. Or rather modifying, the same process, 
it becomes absolutely necessary to draw a distinction 
between eedyaiSj or siii^de moulting, and mc.tamor- 
phosis, or transformation. The former change is almost 
exclusively confined to vertebrate animals, while the 
latter is as strondy characteristic of those which are 
annulose. ,Oue own views, of the difference between 
eedysis and metamorphosis are, thei^fore, as follows: — 
The first is a simple casting off of the old skin, un- 
accompanied'by the developement of any new members, 
or by any variation of form ; these latter being always 
the consequence of metamorphmiSj or transformatioiu 

Of Gnetamor^hosis, however, there are various 
«kinds;cOr* modifications; and these may he arranged 
under ^he heads of campletfi, or perfect, and incomplete, 
or imperfect. < Without entering on the abstruse and 
ingenious disquisitions that have been written by others 
Oil this subject, we shall consider all transformations or 
metamorphoses as incomplete, where the animal is active 
all its changes. Instances of this are innumerable 
among the annulose animals; and, as we have just men- 

* The typical chatteren, or the AmpelidiPi are itrilcing Initaoow ofthia 
fhet 
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tioned> is apparent in fhe amphibious reptiles, whijch 
are the lowest of the vertebrate class. Incomplete 
metamorphosis, again, is shown under various modifica- 
tions. In some, it is confined to a simple ingrease in 
thn number of the feet, as in the apterous Myriapoda, or 
Centipedes; in others, the whole appearance of the ani¬ 
mal is changed, as in the frogs. In Jll these cases, 
however, the changes appear to be but two in number ; 
namely, thfr perfect form being assitmed iiflmediately 
after that is loBt,*in which the animal emerged to life. 
The tadpole changes to the frog, without any inter¬ 
mediate stage of existence, or any intorvening change of 
form: this is, therefore, the lowest, or most incomplete, 
sort of transforinalion; sin^ the first, larva state, 
merges immediately into the perfect creature, without 
the intermediate change of the pupa, w chrysalis. The 
extraordinary facts regarding the metamorphosis of the 
crabs, disclosed by Mr. Thompson, show that these ani¬ 
mals, also, never undergo 'the pupa transformation, 
although their change is much more remarkable for the 
complete alteration effected in their external appearance. 

( 49 .) So soon, however, as we^proach die wingid 
insects,—among v{}iich, a^fieing the tyjical'perfection of 
annulose animals, we should expect to find metamorpho¬ 
sis in its highest developement,—then ive see sl third 
stage of existence added to the other two. The larva, 
before it becomes a perfect insect, changes into a pupa, 
or chrysalis i and we have thus a threefold transform¬ 
ation. Here, again, we find those minor v^rhitions by 
which that gradual progression which Nature* Seligh^ 
in can be traced. At first* as among the grasjfhoppcrs, 
the larva and pupa are only to be known firom die per¬ 
fect insect by their want of wings; nextf the pupa be- 
, comes ihacdve, but still retains something of the external 
form of the state it had previously lived in. It is her^, 
then, that we may draw our imaginary line of demarc¬ 
ation between an incomplete and a complete transform¬ 
ation. When the several stages of an insect's Kfe are 
marked by such a striking difference* in their form, that 

E S 
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they would not he recogniaed fty an ioexperienoed oh- 
aefver as one and the same creature; wh^> moreover, 
there are three of Uiese distinct changes, totally during 
from each other, and the pupa becomes inactive; then 
the meMmorphosis is complete. This, indeed, is ob¬ 
vious ; for what change can possibly be greater t^n t]iat 
of an active, voracious caterpillar, to a quiescent, almost 
inanimate chrysalis? or can the imagination conceive 
any thing^more dissimilar than are these tw^, from the 
aerial butterfly, fluttering from flo\*er to flower upon 
'' rainbow-coloured wings,*' and living upon the nectar 
they contain ? Assuredly, this is the most wonderful 
and the most complete transformation that the mind can 
conceive: did^^it rr'f't upoii^evidence which could for a 
moment be questic .ii d, it is so utterly repugnant to the 
course pursued by NatiSre in her other works, that human 
reason would rejCct the belief with disdain, as totally 
incredible, and only equalled by the Eastern fable of the 
transmigration of souls, or*the metamorphosis of the an¬ 
cient poets. 

(do.) Naturalists have given names to all the vari¬ 
ations and degrees qf metamorphosis hitherto observed; 
and these we shall subsequently notice. Some writers 
have assigned four states t<v the inject world; but no 
egg can be stated to possess /i/c, until its contents are 
quickened, he period that the egg or embryo is con¬ 
cealed in the matrix of the^other, may just as well be 
termed one of the stages of exiftened of an animal, as 
that in which H lies unfprmed and inert in the shape of 
afi egg.^cThese considerations appear to confirm our pro¬ 
position/* that metamorphosis^ is the grand characteristic 
of the annulose ftnimals ; for, while very few others are 
subject to suqh transformation, we find this property 
almost universid among them. This truth could not fail 
to be perceived by nearly all the great naturalists of the 
la%t and present century ;• but, contenting themselves 
with the simple fact, they seem to have neglected to 
draw ^m it the first and most natural inference,— 
namely, that those gnimals which exhibited these trans- 
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formatiims most conspicuoiuly^ should, from that very 
drcumstance, be cousiilezed the most typical group* c£ 
the whole. Now, we have already seen that the highest 
developement of metamorphosis is chiedy, although, per¬ 
haps, not exclusively, found among lepidopterotf insects; 
hehce it follows, if our premises are correct, that this 
order is unquestionably the type of th^ whole of the 
jinnulosa. This conclusion, however, does not appear 
to liave strpck even the acute entomologist, wjio has laid 
so much stress Upon metamorphosis as to have declared 
it the keystone of the natural system. Such, indeed, it 
really is; but, like every other character, it may, and 
has been, repeatedly converted into Ithe fabrication of 
artificial systems. It has be^n wellaind ^stly remarked, 
tliat ''there is iio*principle of arrangement so good as 
not to become worse than useless by being applied im. 
properly.” * The systems of Swammfrdam, Lister, and 
Ray in fonner periods, and of Latreille and others in our 
own days, may be cited as proofs of this assertion. Mr. 
MacLeay, perceiving this, has endeavoured to discover 
the theorr/ of variation in the metamorphosis of the An~ 
nulom; and having, as he imagined, succeeded in tliis 
research, he proceeded to jinake it flie qpmer stone of his 
system. It is siifgular, hfiwever, that he should have 
overlooked one of the first objections which his ingenious 
results lie open to; for, after all his study, he confesses, 
with the candour of a truly great mind, the impossibility 
he finds in determining what insects constitute the per¬ 
fection of the aiinulose circle. This diffi«ulty,^we think, 
lias originated from his adopting the two grtfat^divisions 
of Clairville s HawteUata giid Mandibulata as^he basis 
of his theory. • ^ 

(51.) On the variation of metamorphosis there is much 
to said, and more to be discovered. Th^ subject, how¬ 
ever, is so abstruse, and encumbered with so many dif¬ 
ficulties, tliat we must touch upon it very briefly, dt 
has been well observed, that the variation of metamor¬ 
phosis is only an index of the series of affinity, and not 

* Hor. Ent. |>k456. ^ 
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a principle by which the orders have been strictly dr- 
cuipscribed.* Our author^ in ifiiother place fi proceeds ^ 
to designate the orders of the masticating insects by that 
which he considers the natural principle of this variation: 
the diffe^nt kinds of metamorphosis he enumerateSf are 
four,—^viz. 1. Obtect, or what we have termed perfect or 
complete, as in butterflies, &c., or the Lepidoptera and 
Trichoptera, & Coarctate, as in bees and flies {ffpmeno^ 
ptera and Diptera). 3. Incomplete, as in beetle and fleas 
{CoUoptera BXidAjSera) ; and 4. Hemicphiplete, as in bugs 
and grasshoppers {Orlhoptera and Jlemiptera), In his 
fifth groups, Neuroptera and Homoptera, he can discover 
no particularly prevalent sort of metamorphosis; he there¬ 
fore considers it to “ varij^us.” Now, even upon this 
theory, if metafhorx iosis is the basis*of the natural ar¬ 
rangement, it foUxvks^at the Lepidoptera and the 
Trichoptera are ^he types of the Mandihulata and 
HausteHata: since these arc the only inabticating and 
suctorial insects whose metamorphosis is obtect,—that is, 
thoroughly complete and perfect. To the first of these 
propositions we may readily subscribe; but what ento- 
m<^l(^ist would ever think of placing the Trichoptera at 
the head of the Me^Mhulatg^ when, in fact, they are 
obviously at the very bottom the scale. 

(.52.) Let us now prdcecd to a more particular in¬ 
quiry on the difTercnt changes pioduced by this principle 
of transformation. The larv^ state is, therefore, clearly to 
be considered the first stage in the»life of an insect. Lin- 
nams, with happy application, adopted this name from 
the Latin*word signifying a mask; justly considering 
that the rcid form of the inseqjt, while it remained under 
this covering, wag disguised, or marked. We have two 
vernacular terms corresponding to this, although by no 
means so expr^sive, and in themselves indeflnite. The 
lorvs of butterflies, moths, and of lepidopterous insects 
generally, are called caterpi^ars; while those which are 
white, somewhat inactive, and are found either in the 
ground, or enclosed in other substances, bear the common 


* Hor. Ent.p.4g6. 
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nam« of grulw or maggotB. The volgar^ also, soiAa- 
^ timea call these latter mrmts but as this name im^ies 
an affinity (of which there is none) to the common 
earth-worm, and is likely, on otiher accounts,,to lead to 
error, we shall not introduce it. In this perit^ of their 
li&, during which they eat voraciously, and cast their skins 
several times, they continue a longer or^shorter period ; 
some only a few days or weeks—others^ several months 
or years, tin very many instances, particularly among 
the Cdfeoptera afli> the Neuropteray the period passed in 
the larva state is much longer than that which the insect 
enfoys when in adolescence. The f^d, also, which it 
then consumes, is much more substantial in its nature, 
and more abundan^ in quaii%ty; ndy, income instances, 
this is the only period when food of any description is 
taken; or, at least, the moutli of^ome nerfect insects are 
so small as to appear obsolete, and we may thence infer 
they take little or no nourisliment. Every one knows 
movT ravenously the common cabbage butterfly devours 
' the leaves of our garden vegetables; and the appetite of 
the silkworm is equally voracious: but when these in¬ 
sects arrive at their perfect state, aiid are furnished wMi 
wings, the first is merely*supported 4)y a little honey 
sucked from a few flowei%, while the silkworm moth 
will live for weeks in confinement, without food, and 
appear to die rather from the want of air and eKcreisc 
than from starvation. * 

(53.) On the ^rimJry types of larva, — that is, the 
chief forms to which all their variatidhs may be re¬ 
ferred,-—a good deal has been written, and mM^h more 
remains for discovery. Bbt —we hear the student ex¬ 
claim— can it be possible that the lystem of repre¬ 
sentation, of which so much has been sai^, ^should be so 
universal, that vertebrate types can be traced among the 
larvse of insects? and is it true that they follow each 
other in the same successionf The fact, however novel, 
we venture to affirm, is perfectly true. Besiiles, it is 
very clear that, unless such was actually the case^ or, in 
other words, unless aU the groupi of the Verlebrata 
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fowul tlieir repreBentatives am^ng the Annuhta, our 
the5ry on the natural system would be but an idle ape- 
eolation; and our first proposition — that one uniform 
plan reign^ throughout nature ~ would be denied. That 
the read^r^ however, may have this remarkable fact 
brought before him, we shall first proceed to describe 
what, in our 9|^inion, are the primary forms of larvae, 
and the series in which they naturally stand; and we 
shall then *test tlier whole by comparing them with the 
vertebrate series of forms as definfict in our fdimer 
volumes. As the larva* of many natural groups in this 
class of animals a^ either unknown or imperfectly un¬ 
derstood, we shall select those belonging to the diurnal 
butterfiies Sw.V; becaus|^ they have more 

espcclalUy engaged tlu. attention of entomologists; and 
because their fornis, with a few exceptions, are the best 
known. At the sine time, we wish it to be understood 
that the following remarks, so far as our own investi¬ 
gations have extended, are more or less applicable to 
die chief groups of the Annuiosa. 

(54>.) It appears to us that nearly alt larvie may be 
reihrred to some onettp other of the fallowing types, we 
shall designate by these namdis: — 1. The Iul{/brm, or 
pre-eminently typical. 2. The Raptorial, or sub-ty¬ 
pical. 3. The^ Natatorial, or Anopluriform, 4. The 
Snatorial, or Vermiform, called also the Oniedform: 
and, 5» The Rasorial, or Tftysanuriform, The first two 
of these belong to the two typical grodps, and the last 
three to die aDerrant gr|)up. Let us now proceed to 
natice tfism more particularly in the same order. 

(55.)*The luliform typd of larva stands at the 
head: it is so cafied because of its resemblance to those 
insects whicli constitute the perfection of apterous in¬ 
sects, and of which the common ringworm (lulue), ap 
frequent uniler stones and hark in this country, is a 
good example. Caterpillafs of this type are always 
smooth; they have no horns or excrescences either upon 
their head or their skin: they possess no noxious qua¬ 
lity; nor do they aBBiime,when disturbed, any threatening 
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attitude. The bead ii merer immoderately large nor dia- 
proportionably small^ but of a just |Hroportion to'the 
real of their body. Their ahape ia invariably long, as- 
aimilating to the fmm of an lulut; and they«Aie alwaya 
provided with feet, the body being cylindrical Some- 
timea there ia a little down upon their akin, but other- 
wiae this part ia invariably smooth. Tl)^ never conceal 
themralves under any natural or artificial shelter when 
feeding, but ro^m about; yet they tlo not kap, nor do 
they ever frequeift the water. It will be perceived that, 
in many respects, the distinctions of this type of larva 
are negative; yet such characters just as good, and 
in many cases better, than those which are drawn from 
positive circumstances. Tlk best Samples we can name 
of the larva we have now described, will be those of the 
garden or cabbage butterflies: ftie si|allow->tailed cater¬ 
pillars also belong to this type, but are not so cliarac- 
teristic as the former. 

(56.) The Raptorial type, in most groups, may he at 
once known by having its body covered either wi^ pun¬ 
gent spines, or warty tubercles assuming the same shape. 
Although unable to inflict injury by their bite, tU^ 
spines upon the sprface Of these catefpillars ore almost 
always sharp, and very ffequenly have the property of 
inflicting a pain and irritation much iqpre severe than 
we experience in the sting of a nettle. They are, in 
fact, the type of evil; and\hey show this in a remark¬ 
able manner: if, as m some lepidopterous groups, al¬ 
though not in the diurnal butterflies, tlfe bo^ is unde¬ 
fended either by spines or tubercles, they ha»f yet the 
extraordinary liabit of asAiming various direAening or 
terrific attitudes, in such a way as to intimidate the 
spectator, and make him believe that ^ey have the 
power of inflicting upon him grievous bodily injury. 
Nay, still further to show that particular reference they 
bear to tlie noxious and fefocious among animals, and 
to the evil and reprobate part of mankind, when they 
change into dirysaUs, they either bury themselves m 
the earth, as if that was their final home, or, if the 



60 natura£ arranoemkiyt of insects. 

dvange Js effected in the open sor, their heads are sus¬ 
pended dtwmwards; whereas, in the pre-eminent or 
iuliform type, the metamorphosis is inrarishly per- 
formed in^dhe open air; and in the typical diurnal but-* 
terdies, tue head of the chrysalis is always pointed 
towards the skies, as intimating a joyful and happy 
change in its ntj^t transformation. But this wonderAil 
analogy does not cease here ; it is among the caterpillars 
of this type, and ^f this type only, that we iipd all 
those which feed upon noxious or deadly plants, — on 
hemlock, nightshade, nettles, and all such as, either for 
their poisonous oi; hurtful qualities, are shunned by 
mankind,—as fit emblems of evil and of mischief. Jt is 
almost needless to rec'apitula^ the negative characters of 
this type: the body ' always lengthened and cylin. 
drical, ^e head wi^hoaf any particular horns, spines, or 
excrescences, and of a moderate proportionable size: 
the other extremity of the animal, although obtuse, is 
never suddenly thickened; neither are there any tails, 
filaments, or pointed appendages at the end. All the 
caterpillars of the diurnal Lepidoptera belonging to this 
ty]fe, are spined or tubcrculated ; but in the next tribe, 
which includes lh& hawk-mo'ths, or crepuscular Lepi~ 
doptera {Sphingides Sw.), the*' threatening attitudes are 
developed in lieu of the armed spines: in both, how¬ 
ever, we find a large proportion feeding upon poisonous 
or noxious plants. The common white admirable but¬ 
terfly, which lives upon the nettfe ; tl^e painted lady, 
which, as «a, larva, devours tliistles ; and the splendid 
p^cock butterfly, which feeds with the former ; are all 
familiar Samples of the typ^ we have here indicated. 

(,^7*) The thiM is the Natatorial^ or Anopluriform 
type, so namedjbecause, in the higher and larger groups, 
the animals belonging to it either live in the water or 
frequent its vicinity : such aquatic creatures may there¬ 
fore be said to be encheed'or covered^ as it were, from 
the atmosphere, and live under shelter of another sub¬ 
stance. • Now, although none of the diurnal butterflies 
are either natatorial) or in any degree aquatic. Nature 
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has nerertheleBB preaenred, in such as belong to this 
type, the atrongest and^ioat beautiful analogy to anhiitb 
fk such habits. The HespetidcB, or akipjier butterflies, 
unlike all others of the^ribe, are enclosed and oot?ered, 
in their larra state, from the air; not, indeedj^in water, 
but within the folds of a leafy case, fabricated by the 
animal itself, and which it never quits except as a 
winged insect. The name of anoplur^orm had better, 
perhaps, be retained to the examples of this type among 
the duirn^l I^epi^tera ; this epithet having been be¬ 
stowed upon it from the resemblance borne by the cater¬ 
pillars to the anopluriform apterous insects, or bird 
lice, of Dr. Leach. But let us enumerate more par¬ 
ticularly the character of these lar^oc. First, then, the 
head, which in the two foT^nor is of ifloderate size, m 
this type is always disproportiqnably large, thick, and 
obtuse, yet it is never decorated witH horns or append¬ 
ages: die body is not long, but rather inclined to 
shortness; the hinder extremity, however, is always 
much thicker than the fore part, so that it frequently 
seems to end very abruptly: the surface is generally 
smpoth and naked, nor is their any appearance of spines, 
tubercles, or other ap^cipdagess* These caterpillars, 
more than any other, resqpible the fat maggots of flies; 
while their bodies, being sufficiently protected by the 
covered habitation they fabricate, are iRually soft: the 
legs are small and weak, because there is little use for 
them; the caterpillar being, as it were, sedentary. In the 
natatorial or anopluriform tyx>e of otljer animals, the 
legs are generally wanting. * • * « 

(58.) The Suctorial, gr Vermiform type,*iB one*of 
the most remarkable types, in the varpition oi' its struc¬ 
ture, and in the apparently contradictory forms under 
which it appears. There is one peculiar* distinction, 
however, by which it may generally be recognised; 
this is, in the smallness of,the heads of these caterpil¬ 
lars, destitute, at the same time, of any thing like ex¬ 
traneous appendages. It follows, from this circum¬ 
stance, that the mouth is particularly small; ^hilc the 
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hinder extremity of the body is inyttriably narrow and 
pointed. These pecnliBrities dfe the very reverse of 
those of the larvw belonging to the last type, and 
render this of very easy detection. It mi^t be in¬ 
ferred frgfn the term vermiform^ that these horvfe are 
always or the lengthened shape of a worm, and that in 
the mode of taking their food they are suctorial; bat 
neither of thesis inferences would he correct. These 
caterpillars are likened to the true earth-worms, because 
both their extremities are pointed, an j because th^y are 
the representatives of those creatures among the diurnal 
Lepidoptera, Again, they are termed auctorial, because 
most of their corresponding types or representatives 
among other animal^ derive their food from suction 
alone, and are^the mo^> Sothless of their respective 
groups. The different j»ltapes which belong to the suc¬ 
torial type among khe diurnal butterflies, is the misci- 
form, or chehnian : in other words, its shape is inter- 
' mediate between that of a wood-louse {Oni9cu8 Lin.) 
and a chelonian reptile, or tortoise; the head and tail, 
indeed, are small and narrow; but the body is dispro. 
po^onably broad, much depressed, and appears as if 
divided into plates like the« ^hell on the back of a 
tortoise. Mok of the butter^ies belonging to this type 
are natives of the Tropics ; but there is one division 
which is more •particularly European, and which con¬ 
stitutes the genus Polyomniatua*^ or, the Blues and 
Coppers, of English collectors. • « 

( 59 .) The ^a8orial, or Thymnuriform, caterpillars 
belong tp the last type.^e have to notice; and they 
dift'er, in many striking peculiarities, from all that we 
have yet spoken of. In the general shape of their body, 
and in the proportionate size of their head, they as¬ 
similate to the*iuliform and the raptorial types; but 
from both these they may be known by two characters. 
Either the head itself is aymed with distinct spines, 
forming a sort of crest round the hack part; or it seems 
divided into two parts by a deep notch, each portion 

•^Zool. Ill. ii. pL 134. 
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being pointed r sometimes these points are so long as to 
neseB^ horns; in odlbr exaroplea they- are very short, 
and hardly conspicuous ; while in some few, although 
the hinder part of the head is pointed, it is not divided. 
The extremity of the body gives us anotl^ pecu. 
liarity: this part, also, terminates in two pointed pro> 
ceases, which, according to dieir length in different 
examples, either assume the appearanee of tails, or of 
two little short spines. We have no very striking in- 
stance^ of* theses horned caterpillars among those of the 
European butterffies; but if the student meet with the 
larva of any of the brown meadow butterflies, forming 
the modern genus Hipparchia, he will have a very good 
idea of the general character of ^ysanuriform larva, 
the great develo{«ement ofWhich is only in the 
large butterflies of 'J'ropical America. A few words 
may be necessary in explanation of iie names given to 
these caterpillars. They have been called Thymnuru 
fornif under a belief (and we think the supposition is 
correct) that they represent the Lepisma or Thysanura 
of Dr. Leach; while, by terming them also Ranorial, 
we point out at once their unquestionable analogic to 
the rasorial birds. 

(60.) Let us rfiow compare these* types of lepido- 
pterous larva with the five great groups of birds and 
quadrupeds; the test of their accuracy«will consist, of 
course, on the analogy by jrhich each should mutually 
represent the ot];ker. ^We commence, then, with the 
iuliform type. The butterflies which proceed from 
caterpillars bearing this form,*are well known b> he the 
most perfect of the wholeJiribe. This is manifested ty 
their possessing six perfect feet adaj^ted for walking. 
Linnaus was well aware that the swallow-tailed butter¬ 
flies were the princes of the diurnal L^ttfioptfra, for he 
places them at the head as the Nobiles, and names the 
species after the herofs of (^reece and Troy. They are, 
iu short, the most perfect of all butterflies, whether we 
regard their general structure, or the unrivalled beauty 
of their form and colouring. Now, this perfedion, in 
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likfi npmner^ bdongs to tbe tj^pical order of perchers 
among birds^ and tbe Qaadrum&na or Primates among 
quadrapeds** In each of these, the power of locomotion 
is .most developed and complete; and the feet are con- 
t^quentl^^paore perfectly formed for such purposes than 
in any otner. If we look to the metamorphoses of tiie 
iidifonn butterflies, the analogy is further strengthened. 
Their transformation is not merely complete, but nearly 
all change into chrysalis with the head directed upwards. 
To this remarkable fact, which is a^n csssential fiart of 
the sublime instruction conveyed to us by these em¬ 
blems of our own resurrection, we attach the greatest 
importance ; and we accordingly And it to be one of 
the leading features pf the most perfect sort of meta¬ 
morphosis. 'flic iuliforva, or pref-emineiit type o'* 
larva thus agrees witl the pre-eminent orders of qua¬ 
drupeds and of bfirds * all agreeing in being the most 
perfect of their kind. The raptorial typo (called by 
some the Scolopendriform) is the next in succession. 
We have seen that there is a character of vvil belonging 
to tliis type, even under the appiirently harmless fo.m 
of^ caterpillar; and if any one should he inclined to 
term this fanciful, fie would jsoon change his opinion 
upon handling one of the sp^nod caterpillars of Brazil, 
the pain of which (caused by its poisonous spines^ 
w^uld cripple his Angers for many hours. Now, one 
of the great characters of a^l the examples of this type 
tliroughout nature, is to be ]e6% peri^ct in their con¬ 
struction than «the last, but to be endowed with one 
advantage*--«*that of xtreiHgth. Such a power, in fact, is 
inseparal^e from their naturp. The falcons and vul¬ 
tures among bir 43 , and the carnivorous beasts among 
the quadrupeds, being the most cruel and ferocious, are 
consequently sibroiiger than any others. Tbe same ob¬ 
servation is applicable to the butterAies of this type; 
they are well known to be J;he strongest in make, ahd 
the most powerful in Aight, of all the diurnal lepido- 
ptera; while they show a marked inferiority to the iulw 
form blitterAies, by having the two fore feet so short 
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as to be incapable of being used in walking. The meta¬ 
morphosis of these catei^illars has been ^ady adverted 
to, and its iieculiarity forms a part of the inferiority 6f 
their station wlien compared to that of the pre-eminent 
type: the head of the chrysalis is pointed ddjynwards 
to the earth, symbolical that aU types of evil " are of 
me earth—earthly ; ” in contradistinction to the up¬ 
ward direction of those pups of the last type, which are 
the symbols of perfection. Upon these grounds do we 
inaintai*!, that, imajl the stages of their existence, the two 
principal types of the diurnal butterflies are strictly 
analogous to those of the ve '^ebr*t^e animals: if any 
otlier proof was wanting, we need only rest our argu¬ 
ment upon this. In quadrupeds a^d iuliform butter¬ 
flies wc have the greatest per^ction of tlie feet; whereas 
in raptorial or scoh)peudrifonn b^tter^cs, and in birds. 
Nature has evidently rendered these organs imperfect, 
and made their perfection to consist in superior powers 
of flight. 

C^iJ.) If we turn to the aberrant types of larvae, or 
thos; which have been named the Anopluriformy the 
Vermiform, and the Thysanuriform, we shall And thej^ 
analogies equally strong ayiong thSVertebrate animals. 
The enormous head of the^Hesperian caterpillars, and 
their thick obtuse body, are strikingly conspicuous in 
the anopluriform quadrupeds, or the whades XCetacea)^ 
in which order, the head is disproportionably large 
as frequently to es^eed |he circumference of the body: 
the aquatic birds, in like manner, represent both ; and 
although their bodies do not enfl so abruptl)^ ^dt tbe)^ 
have the shortest tails of^l the birds in ei^Btence. 
Next let us take the vermiform or onisciform larvae; 
how strikingly do th| caterpillars of the blue and copper 
butterflies {Polyomtii^ tus Lat.) resemble a little tortoise, 
with their small pointed head and tail, and their wide 
depTessed body marked by li^es resemlfling plates! 1^ 
again, we compare them to armadillos, the analogy is 
equally just and capable of demonstration; for the ^enus 



66 NATURtikL ARRANoisBfEKT OF INSECTS. 

Dauppua is a vermlfonn type^ while It is almost tbe 
only one among quadrupeds^ which, from being covered 
with bony plates, can be compared to the tortoises or 
chelonian reptiles. The smallness of the head and 
mouth |h the vermiform caterpillars is very remarkable; 
and upon looking to quadrupeds and birds, we find that 
the GlireSf or.mice, the armadillos, and the wading tribes 
(^Grallatores),%a.ye the smallest and most pointed muz¬ 
zle, the lyurowest gape, and the least mouth of all ver¬ 
tebrate animals. Now, the only ditPerence between the 
general form of these tortoise-like caterpillars, and that 
of the common earth-worm, is this,—that in the former 
the body is excessively contracted, whereas in the latter 
it is excessively leFgthened : the pointed extremities of 
the head and of the tail,' in both ahimals, is a common 
character, whicl^ a» have already seen, belongs to no 
other type of larva* of insects or of vertebrate animals ; 
this at once accounts for the excessive length of body 
possessed by all the gnawing quadrupeds {Glires Linn.), 
and by all the birds in the order of waders (Qrallu» 
tores), 

9 (63.) There now only remain the Rasorial or Thy- 
cat^illl&rs; ancLthesCyif tlie preceding views 
are correct, must of necessity represent the Gallinneea, 
or RasoreSy among birds, and the horned cattle, or 
9iminants ( 15ngulata), among quadrupeds. Now, both 
of these groups of vertelrate animals, in their respec¬ 
tive classes, are the only ones which«bave horns, crests, 
or poinjted appendages on their heads. Look to the 
•wholes pf the order lAigulatay and you will find the 
rhinocqroB, with its hornq;! snout, and the numerous 
families of deer and antelopes and oxen, all decorated 
in this manner: turn to the gallinaceous birds, and 
you will fihd nearly all the peacocks and pheasants 
ornamented either with conspicuous crests, or with little 
ear-like egrets; the dii&rent lowls with fleshy combs 
cresting their heads, and the front of the diflerent 
Guinea hens armed with bony protuberances. These 
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are Imt so maiiy representations of rasorial or thysa** 
nuriform larvae, the cfief characteristic of which, 
every experience entomologist well knows, is the horn¬ 
like spines which crest the head, and give to |^em the 
aspect of ruminant caterpillars. But this isinot the 
only mode by which Nature has clearly pointed out to 
us the harmony and simplicity of her fundamental laws. 
Thysanuriform larvK are those only wliich have the 
body either terminating in two long«fllamen|8 resem¬ 
bling tails*, or iif tiro fleshy points, as in the caterpillars 
of our common meadow brown butterflies, t Now, if 
it be inquired, what are the birds which have the greatest 
developement of tail ?—the merest tyro will name the 
peacocks, the pheasants, and all the typicfl gallinaceous 
birds, as po8Be88mg*thiB men!her in its highest state of 
developement. The analogy of* this^ order of birds, 
with that composed of the domesticated quadrupeds, 
long ago pointed out by Linnseus, is unquestionable; 
and we accordingly find that the horse, which stands at 
their head, has the most beautiful tail among quadru¬ 
peds. But an arrangement, it has well been said, if 
really natumly will stand any test: |he most trivial, at 
well as what appears to be«the most important circum¬ 
stances, must be taKltn into aconsideration. Now, it is 
notorious, that the most bulky of true quadrupeds are 
found in the class Vngulata; there we ifiave the ele-* 
pbant, the rhinoceros, the hippopotamus, and the whole 
family of antelopesaand ^en : the largest birds, on the 
same principle, occur in the rasorial orders and in like 
manner the giants of the diumsi butterflies dll pfoceed* 
from the thysanuriform catarpiUars. To pursue these 
beautiful and astonishing representations further,— for 
many others might be pointed out, — is surely neolless. 
Enough has been said to establish our proposition, that 
the types of lepidopterous larve are only'so many re¬ 
presentations of the primary* types among the most* 

. i Stull, i>l. $. fig*. 
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perfect of the vertebrate animals. This fact being 
demonstrated, it follows that afi the larvse of aiinulose 
animals must bear as true analogies to those of the 
diurnal Lepidoptera, as these latter do to the primary 
divisioi^* of quadrupeds and of birds. 

(68.) If, again, we look for analogies between the 
classes of the^ Atinuhm and the typical forms of larv«e 
already ex^daiifed, w'e shall not be altogether disappointed. 
It becomes, indec^l, of the first importance to illustrate 
tliis subject, because, having abandoned all the arrange¬ 
ments and theories of our predecessors, the entomo¬ 
logical world in general will expect that good and 
sufficient reason^ should be urged for this venturous 
proceeding. We begin, then, with the iuliform type of 
caterpillars, \Aiich, as w^ have alA>ady seen, are the 
pre-eminent; and th(;^ accordingly produce the most 
perfectly organised of .ill the diurnal butterflies: it is 
consequently this type which represents and stands at 
the head of the class Ptilota. Next come the Aptera, 
and the raptorial larvtc. In the former we find all the 
different races of 'those noxious or disgusting insects 
yrhich excite so much terror in vulgar minds, and whose 
very appearance is ^repulsivp. Among these it is only 
necessary to mention tht^ different races of spiders, 
wood lice, scorpions, centipedes, harvest bugs, bird lice, 
and those detestable parasites the Aeari, which are the 
pest of man in tropical ccyintries. Surely, if any assem¬ 
blage of insects may be called types fi{ evil, those in the 
list nopr before us are universally felt and known as 
,such.«^ They compose* consequently, the sub-typical 
group,fwhose hideous aspgct and hurtful qualities are 
aptly represented by the forbidding appearance and the 
stinging qualities of the raptorial or scolopendriform type 
of caterpillUrs. These latter, among the diurnal Lepi- 
doptera, produce the Nymphalidcp, the sub-typical group 
«of the butterflies; and are/igain represented by the threat¬ 
ening rampant caterpillars of the sphinxes, which are also 
the sub-typical group of the lepidopterous order. Be- 
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tween all tbese^ therefote^ it is not possible to conceive a 
more beautiful series of representations. Now pass to 
tbe Rasorial or Tbysanuriform type, the caterpillars of 
which, as Dr. Horsfield well observes, have tiieir beads 
b^t with born-like processes ; but '' tlieir cftief cha¬ 
racteristic," as he could not fail to observe, ** consists 
in two very strongly marked lengtbenedtT>r filiform ap¬ 
pendages " at the end of the abdomen. We have already 
seen that these t^il-like processes repfbsent the long tails 
of the rasorial birdb; and we shall find that Nature again 
employs this favourite device to designate the rasorial 
type of the Annulotta. It is among ti;e Anneiides alone, 
of all the aberrant classes of annulose animals, that we 
find not a few, but^he greatej||: portihii, ornamented with 
fringed crests on the fore part of tht'ir body, and long 
taiMike processes at the other. •Amdig the Anneiides, 
also, we have the largest Annulosa ; while the thysa- 
nuriform larvae produce the largest of all butterflies. 
Other analogies might be pointed out; but the above are 
so strong, that there cannot be a doubt of the Anneiides 
representing the tbysanuriform caterpIUars. Let us next 
compare the class of Vermes, coipprising the iutestidlal 
w'orms, with the irprinifoAn type of cdterinllars. Here 
the analogy is no less interesting. The entomologist 
will recollect that the great distinctioii^f these cater¬ 
pillars is the attenuated or pointed form of its two ex¬ 
tremities, so that at first Sight it is not readily seen 
which is the IteaA and^which is the tail. Now, this is 
precisely the description of aik intestinal woitn^ where 
the mouth, if it exists, is so small as to become ohsd- 
lete: even minute inspection is necessary btfore we 
can determine at which end it is situated ; so completely 
pointed and uniform are the two extremities, tf it he 
urged, that the shape of the vermiform caterpillars of 
the diurnal Lepidoptera are broad and flat in the middle 
of their body, we have onl;^ to look to several of tfie 
Vermes for an exact representation of this Bha(M;. And 
if it be said, again, that there are no vermifonn* cater- 
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pillars having the long cylindrical body of the intestinal 
wdrms, the entomologist must be reminded of the larve 
of the Linnsan Gsofnetria, now called the true moths 
(Phalofnideit), where we find the longest caterpUlars in 
the whole order of T^pidoptera ; just as the FermeSf igid 
their representatives^ are the longest of all annulose 
animals. Tliqre now remains but one division in each 
group to be compared, and these are the Anoploriform 
caterpillars and the Cirrhipedes, or bpnacles. These^ 
it will be remembered, stand at the extreme condnes of 
their own superior groups; the Hes|>erian butterflies 
being the last of the Papilionesy and the barnacles the last 
of the Annulosa. In such extreme groups, the analogies, 
also, are alway } the'^most jfemote; nor can we expect to 
trace any thing in rnmon, as regards absolute struc¬ 
ture, between ih^ jorrd of an anopluriform cater|)illar 
and barnacle: but when we reflect upon the habits of 
these two very dissimilar trilies, we are immediately 
struck with the beautiful method by which Nature has 
intended that they should represent each other. The 
truly natural character,"’ as Mr. MacLeay observes of 
the Cirrhipedes, " is that vegetative quality by which 
they are renderckl incapabll Of locomotion ; ” while it 
may with equal truth be said, that the most striking and 
universal pecuparity of anopluriform caterpillars consists 
in their always remaining, as it were, sedentary: they 
spin themselves up in a leaf, which (apparently at least) 
they never quit; and in wdiiclf they* change into the 
pupa. So far,* therefore, they have nearly as much of 
that Vcgelative quality,” when we compare them with 
all the other types of larvic, as have the Cirrhipedes, 
Both, in short, hre modifications of the apodal larvc^ 
and may be (lescribed as truly sedentary, or living in 
one place. We have intimated, that it would be almost 
impossible to discover the most remote analogy between 
Reform of a barnacle and an anopluriform larva; but 
there is a very curious coincidence in the generid ap¬ 
pearand of the two animals, which may be here men- 
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tioned. „ Any one who looks at an anoplurifonn cater¬ 
pillar, must be struck by the excessive size of the head, 
often broader than the body, from which it is so far 
removed, as to appear attached to it by a peduncle. 
Dr. Horsfield, therefore, justly characterised t&se larvoe 
as having " a very large head, atiadhed to the body by a 
long Now, the Cirrhipedee, prowrly speaking, 

have no head; but tliat part of the animal which corre- 
spoLds thereto, and where die moud4 is situa|ed, is ele¬ 
vated t>n a lon^ fleshy slender peduncle; so that the 
thickest part of the creature is that where the mouth 
is situated. Such, in fact, is an anopluriform larva; 
the head, where the mouth is placed, Is the thidcest part 
of die animal; so that the flgure ofea pe^Junculated bar¬ 
nacle may be termed a rude%ketch of that form which 
Nature developcs more accurately i|i the larva of a 
Htutpei'in, and brings to die highest perfecdon in the 
quadrupeds, under the form of the whaUf — that is, in 
^e most perfect of all her groups. We make no apo- 
logy to the reader for this apparent digression; for 
what can be more delightful than to trace the varied 
yet consistent operations of Natur^ through the endliss 
diversity of forms she 8 |>fead 8 Dbforp uf. We have 
shown that the pAmary t3(|ie8 of caterpillars represent 
the primary divisions of quadrupeds and of birds, and 
that diese three important groups are ajfain represented 
by the great divisions of Aimulma, It is impossible to 
believe that results, s# uniformly consistent with each 
other, can be founded but on the true symbolq^l system 
of Nature. We hope, therefore, to have tio^*detnop- 
strated our original proposition ; namely, that tjie groups 
of the Annuloea represent those of die Vertebrata, and 
that the principles of variation, in one arid the other, 
are precisely thie same. The following table, therefore, 
concentrates all we have said in this paragraph: —- 
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Amlogies of the 'LAnymof the Lepxdoptsba to the An- 

NULOSA. 

Aftrha. * or ii|>inoui; often poiionouH. Seotependriform, 

ClMlMDB. [“SJrJSTied?'’ ‘J 

v«BUDi> f Botif cxtremltie* pointed ; head) Verm(fttrm,or 

vBBNEs. j very •mall. , ^ j Onwe^om. 


(64.) Let us now inquire into Uie principle of variation 
that pervades each of the types of larvse herein described. 
This demands our ; ^rticuh^ attention^ because, as it ap¬ 
pears to us, some|;[ion?ou8 ideas have been entertained 
on this subject. We have seen that, in orne large group 
of insects, containing many hundreds, perhaps thousands, 
of species, there arc five leading types or forms of cater¬ 
pillars ; anti that these correspond, and follow eacli other, 
in the same order of succession as do the classes and 
orders of quadrupeds and of birds. But the student, 
any more than tl^ prbfc8sed*Qfitomologist, must not be¬ 
lieve that all the thysanurifevm larviB, for instance, go 
in one of these five divisions; or that he is to class all the 
8colo]>endriforrit caterpillars together under another di¬ 
vision. True it is, that by such an arrangement he would 
get a uniformity of the same-shaped caterpillars, and he 
might flitter himself with having discovered the true 
ai^rangec]j?nt of the Lepi^optera; but when he looked to 
th^tpHe^flies which proceedfgd from his thysanuriform 
or ms scolopendriform larvie, he would find that, so far 
from exhibiting the regularity and affinity with each 
other, which, from looking only to their caterpillars, he 
had expected, he will be perfectly disappointed. But, 
to^render this clear, let us state a case;—let us suppose, 
for instance, he had in his possession the five cater¬ 
pillars here represented: he sees that they answer to 
our description of the thysanuriform type; and, as they 
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have a very close re 9 ei||hl 8 nce to each other, he conse* 
quently concludes, with every show of reason, that they 
will produce pups and butterflies equally near, and 
equally resembling each other. He accordingly feeds 

them, and watches their transformation with gieat anx¬ 
iety. The first, we will suppose, which changes into 
chrysalis, is that of Podaliriut Pompilitt^s or the Ja¬ 
vanese swaUow-tail; he sees with surprise, that the 
chry.'salis, instead of having its head suspended down* 
warditpas in all the true thysanuriform types, has it in 
an erect position; while the butterfly, into which it is 
subsequently transformed, has six perfect legs, and turns 
out to be of the iuliform, or pre-eminent, type. Sadly 
perplexed at this, he traces the progwss o^ another; this 
lie conceives, from*the lengtff of its horns, to be more 
typical, and he consequently expects fthat it will pro¬ 
duce him a perfect thysanuriform butterfly. But he is 
again bafliled; it becomes transformed into the purple 
emperor,—a butterfly which belongs to the raptorial, or 
scolopendriform, division. Of two green caterpillars, 
which, from their similarity, seemed to belong to species 
of the same genus, one only becom^js a true thysanuji- 
form butterfly, the other «liangin^ to gne pf the scolo- 
pendriform types. •Finally#he gets from a fifth, which 
closely resembles the last two, a decided ^ecies of Hes* 
periOj^-a, butterfly totally different from fil those which 
his collection of thysanuriform larviehad produced. How, 

then, it may be asked, tan we maintain that each of the 
great divisions of butterflies has a peculiarly shaped ca- 
teiqiillar ; when we see, as in the foregoing instap^, those 
which are called thysanuriform are scattered in 

of these divisions ? This question brings us to thepomt 
we are to explain,—namely, the principle Sf their va¬ 
riation. It is, theoretically, as follows:—!fevery natural 
group of butterflies, either in their caterpillar or perfect 
state, contains representatione of the primary typM Of 
larvK, modified, however, in such a manner, as to indi¬ 
cate the real type to which they actually belong. ^ 8up- 

• ZooL IIL ii. pi. 1(10. • 
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pose, for instance, we take the iuliform butterflies, the 
most perfect of the diurnal Lepldopl^a; now, although 
the types of this division perfectly agree with our de¬ 
finition, we nevertheless discover, as we proceed to the 
aberrant/examples, that Nature so modifies them, that 
some assume the aspect and character of scolopendrifbrm 
larvffi, others have the thysanuriform shape, and so on. 
So that, although the butterflies which stand at the head 
of the iuljlform diyision, as being typical, have iuliform 
larvte, yet that the group, taken as a,whole, will •contain 
analogicaf representations of all the other types of larve 
we have described. The scolopendrifonn butterflies 
{Nymphalides Sw.), in the very same manner, contain 
representations of i'diform, thysanuriform, vermiform, 
and anopluriform caterpilhirs, besides their own proper 
type, which is scp*^ jpei^driform. This fact, which none 
of the modern h-pidopterous writers appear to have 
perceived, has been so fully illustrated in a series of 
plates*, as to be placed l)eyond all reasonable doubt. No 
better argument, indeed, than this, can be urged against 
the prevalent but erroneous idea, that the natural ar¬ 
rangement of the Ltpidoptera, or, in fact, of insects 
generally, entirely depends'•i^ion the form of their ca¬ 
terpillars. Our belief is, 4herefor£, that, without a 
knowledge of the perfect insect, we should never be able 
to explain whether it was allied to any one particular 
type by affinity, or whethar it only andogically repre¬ 
sented it. » o 

(6’5.) Most of the modifications' under which the 
primary; types of larva* We in a manner disguised, will 
be^^^y. comprehended by the foregoing remarks. luli- 
fobn larvie, as we have already said, are smooth; but 
sometimes they are covered with fleshy tubercles, as in 
the instance oV that beautiful butterfly, Polydorus Thoas. 
Now, the whole structure of the perfect insect shows that 
it belongs to the iuliform ^butterfly; and the reason of 
its larva being disguised in the form of another type 
(for the spine-like tubercles on its body are merely soft 

« ZooL UL Sdfcriet. 
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processes) is, to show the genus Polydorus represents 
the Nymphdlide*, or scolopendriform butterflies. A nothhr 
iulifortn larva has the body terminated by two little 
points^ thereby denoting its representation of the thysa. 
nui^^fonn caterpillars. Thus every natural grt^pj not 
only of the diurnal butterflies^ but—so far as we yet 
know—of the whole order Lepidoptera, (fentains repre¬ 
sentations of the primary forms of larvte, following each 
other in a uniform series^ and producing perfect insects 
whose Structure harmonises with this theory.. Where 
natural groups are comparatively small, and pre-emi¬ 
nently typical, it sometimes occurs that a(l the larva* are 
uniform, without any of the above modifications. We 
see a strong instance of this in the old geaus PierU, the 
most typical, accoi^ng to oA view's, of all annulose 
animals. It is to this very circumsiance Ve must attribute 
the fact of all the Pierian larva* being iuliform. But, 
when groups are very extensive, we consequently find a 
greater variety of shape, of colour, and even of struc¬ 
ture, in the perfect insects; and this extends also to their 
larvie. The genus PapUis of Latreillc, the very next 
after that of his Pieris, is a case in point. We ventured, 
some years ago, to break up fliis roost natural group into 
minor subdivisions, bec8use*we found it contained iuli¬ 
form, scolopendriform, thysanuriform, vermiform, and 
anopluriform larvie, while the perfect insects produced 
from them imitated, in 8omc*way or other, each of the 
great divisions of tlyi lepidopterous circle. 

(66.) In orders where the igetainorplfbsis i» imper¬ 
fect or incomplete, and the larvie more or lei» rapresent 
the perfect insect, the analogies we have alreadyoletailed 
can nevertheless be traced. Thus, while ftie lepidopterous 
caterpUlars live upon vegetables, the Sfemijfjtem, in tlieir 
typical example (^ReduvUdfn), arc carnivorous: like all 
like raptorial types, these insects Hve by rapine, and suck 
the blood or juices of their victims. The aquatic, oP 
anopluriform, type is seen in the active larva; of the 
dragon-flies, in the neuropterous order. • 

( 67 .) We shall now briefly notice the shape and 
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peculiarities of the perfect pi^^ or chrysalis. It is 
without limbs, inactive, and so sluggish as to show no 
other signs of life than a slight degree of motion upon 
being disturbed. An insect in this state exhibits little 
or no iiidication either of the form it originally had^ or 
that which it is destined to assume. Among the typical 
Lepid(>pteraf ’<£r, more properly, the butterflies, we And 
thi^ distinct types of pupsc, all of which change into 
that state above die ground. The first of these chiefly 
belong to the 'iuliform division: its form is angulated, 
with both extremities pointed; the tail is fastened to 
some other substance, generally the tree upon which it 
fed as a caterpillar; while the body is kept in an erect 
position, with the head gpinting upwards, by means of 
a transverse threa(’. which loops it across its breast. The 
sm*nd form is gen' rally more angulated than the former, 
and not unfrequently ornamented with golden and other 
metallic colours; but it is attached in a very different 
manner; it has no transverse brace, because it hangs 
suspended in the air by the tail, so that the head is 
consequently directed downwards to the earth. The 
ftdrd kind of pupa^is attached, like the first, both by 
the tail and by^^a transver^**^thready but its position is 
generally horizontal, and if is always enclosed within a 
convoluted Ic^f, similar to the habitation vrhich it lived 
in as a caterpillar. The skippers (^Ifrsperida) are the 
only family of butterflies, dt present known, which change 
into pupee of this description, i'here^is reason to think, 
however, that,* even in this family, some considerable de- 
viatioitc from the above mode of attachment will here¬ 
after bt detected. Lewin^ figures the pupa of the 
spotted skipper ks enclosed in a slight web, ** under cover 
of a leaf," but without the transverse brace or thread. 
With the metamorphoses, also, of the extensive family 
of Erycinida;, vre are but imperfectly acquainted, except 
Wo far as regards one solitary species, figured by Stoll. 
The pupa of the Apollo butterfly is also described as 
being) enveloped within a leaf; but whether it be simply 

* Brit. Im. pL 46. fig. 7. 
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enclosed in a thin web, without a brace, similar to that 
of the spotted skipper, it uncertain. Should the 
of Lewin be correct, it follows that such unbraced pupie 
will present us with a fourth variation among the butter¬ 
flies; and this wlU be analogous to the pupil of the 
spinning moths, or silkworms {Bombycides)* subse¬ 
quently noticed. 

(f)8.) But the typical forms of perfect Pupa* are 
not all to be found among the butterflies; and this shows 
us, by^e way, that a system built upon thiS stage of 
an insect is not a w'tiit more valuable than another which 
rests solely upon the caterpillar. Hitherto we have 
seen that these creatures pei^orni thw transformations 
in the same element as that in whi^h they were born ; 
but on entering omong the^ crepusculdi- or twilight 
flying trilw {Sphingides Sw.), we fiml that the larvse 
quit the air and hide themselves in tne liowels of the 
earth, as if they ** loved darkness better than ligiit, be¬ 
cause their type was evil/' At the head of this tribe 
stands the death’s-head moth {^SphinxAtropoe), car¬ 
rying upon him the '^sign and seal” of the symbol 
which Nature has designed him to be. Upon the ^orax 
of this extraordinary insert; which*iB the largest inofli 
found in Europe, the figure of a kumith skull, the em¬ 
blem of death and of the grave, is so distinctly stamped, 
that a casual observer might easily imagine it was the 
work of some cunning liraqier desirous to give an un¬ 
natural terror to ^e a^icct of a really harmless insect. 
Now, the caterpillifr of this forbidding creature, when 
it is about to undergo its tratAformation, j)pney’ates to 
more than a foot deep into the earth; and alllthe true 
sphinges do the same; but Nature ^oes not* pass to 
these subterranean pupa; without many gradual modi¬ 
fications. Some of the hawk moths spin themselves a 
web on the surface of the ground, which is covered by 
leaves : others proceed a step further, and make use ^ 
particles of dirt in preference: next come a few who 
repose themselves in a little hollow grave, so that they 
haidly lie beneath the surface: succeeding speftes dig 
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deeper and deeper^ until we have the Sphinw Atropoi u 
type and perfection of subterranean pupie. The 
greatest part of the night-moths (Noctuidei) possess 
this metamorphosis, which may also be found in the 
aherrant**%xample8 of the other tribes oi moths; but in 
the two first mentioned, the Sphingides and the 
tuideg, it is most prevalent and typical. The most 
complicated sort of pupa, however, is that into which 
the silkworm tribe are changed; for here we have a 
surprising display of preparatory caution and i indus¬ 
trious skill. It seems hardly necessary to describe in 
this place the pupa or cocoon of the common silk¬ 
worm, or rather caterpillar, except to notice its general 
structure. There ^ a provident care in the prepa¬ 
rations made t^y all insecjjfi of this tribe, which is very 
remarkable;—thfy ei ‘^.dope themselves in an oval com¬ 
pact ball of the most delicate threads of silk ; these are 
drawn from their own bodies; and they contrive, in 
some unexplained stage of the operation, to affix the 
whole, externally, to a firm object. Now, this is evi¬ 
dently a very near approach to the same form of pupa 
as that which is so slightly developed in the skipper 
butterfly before allulled to ;„lpit the difference is this,— 
that in the silk-spinning caterpillars, «the web or cocoon 
is so firm and compact as to resist the weather; whereas, 
in the otlier ixsect, the web is so thin that it can be 
seen through, and conseqm^ntly requires the additional 
protection of a leaf or of 8omq.othe( substance. We 
may add, also, {hat in the former, the*chrysails is always 
thick, qylirvlrical, and obtuse, particidarly at the head; 
while, ifi the latter, it alwayg exhibits some appearance 
of angles, and tjie head is more or less pointed. The 
pupe of the tnie moths (^Phalienidm) are mostly of 
this latter descsription; that is, they spin a thin and often 
almost transparent -web, within the folds of a leaf, al¬ 
though the form of the chrysalis itself is like that of 
the ^kworm. This, in fact, is the typical form of 
the pupa: among the true moths; hut in this tribe we 
have representations of the terrestrial and several other 



TRANSFORMATIONS OF lltPBllFBST PUP^. 79 

types,, although we find none of those which are so 
common among the dfiimal butterflies. Such ore 
leading variations or the most remarkable difibreiices at 
present known among the inactive pupce of the typical 
order of annulose animals. But there is anotli^r inodi- 
fidfttion which must here be noticed, because it comes 
under our definition of a perfect chrysalis [ this is called 
eoarctate; and is when the larva changes into a pupa 
so entirely covered with a thick cruqfaceous ^ell, as to 
assumA the appea^nce of an oval egg, the surface of 
which is smooth and glossy, without, in most in> 
stances, exhibiting more than a slight indication of those 
joints, segments, or angles, which ofe seen in all the 
types before-mentioncd. This sorfeiof {{ppa is chiefly, 
if not exclusively, found in the order of Diptera^ or of 
two.winged insects, and in thak of die Hymcmptera, 
which includes the bees and wasps. MM. Kirby and 
Spence consider this as a fifth kind of pupa^, which 
are not, as in other instances, excluded from the skin of 
the larvsc, but remain concealed under it, and were hence 
called by Linnsus roarctate puper: tliey may he termed, 
in common language, cased nymphs. Tlie envelope pf 
these is formed of the of the Itgra, considerably 
altered in form and textur^”* 

( 6 * 9 .) Of imperfect pupte, or such as are active, and 
resemble either the larva or the adult ifisect, there are 
various kinds. The name given by Linnwus to these 
semi^-transformations, sftpears to us particularly objec* 
tionable: he called them complete, —thereby leading us to 
the erroneous supposition thaf they are the» mpet com¬ 
plete or perfect examples pf the pupa transformation ; 
the fact ^ing, that they are, in this lespect, precisely 
the contrary: they not only greatly resemble the mature 
insect in form, but are equally capable Vf bating and 
moving. As these insects, however, cast their skins at 
stated periods, and undergo changes, tliough slight, A 
their external and internal conformation, they are justly 
regarded by all authors as undergoing metamorphosis, 

* Int. to £nt t. 60. , 
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although of an imperfect kind. Now, theee b4ikig 0 
twp very different groups of mnnulose animus. Jn 
the one, composing the apterous division of Linnspus> 
there is no appearance of wings: these are his complete , 
pupte. )'he rest belong to the Ptihta, or winged group, 
and resemble the perfect insect in every thing but pos. . 
sessing wings, the rudiments of which only appear: 
these latter are called by some writers aetni^&mplete 
pupse; and tliis name may be retained, because it im¬ 
plies an intermediate state of metamorphosis, between 
the imperfect transformation of an apterous insect, and 
the perfect or complete one of a butterfly. The period 
during which insects remain in this state depends upon 
the species; some puit it in a few hours, others after 
some months,' while not^ a few continue in it one or 
even two years, v 

(70.) Let us now Look to the third apd last state 
of an insect. We have traced this singular little being 
through the two preparatory stages of his existence: 
in the flrst, he is an inhabitant of the earth, in^tlie 
second of the grave, and in the third he becomes a 
denizen of the air. Such, at least, is the life of those 
perfect, or pinged, ihweets, wlych are typical of the grand 
division of animals now l)e^re usn The connection 
between these, and apterous or wingless tribes, is ren. 
dered gradual 4)y the intervention of the dipterous flies, 
where the organs of flight jire but two; whereas, in the 
perfect Ptilotat the wings are ^inos(, universally four. 
When an in^ct assumes its adult or perfect state, 
Linnsys termed it an'intagOf ** because, having laid 
aside its mask, and cast off its swaddling bands, being 
no longer disgujised or confined, or in any respect im¬ 
perfect, it is now become a true representative or image 
of its Bpecieb, and is qualified to fulfil the laws of 
nature in perpetuating its kind. As the power of flying 
Opnstitutes tlie perfection of true insects, we accordingly 
And this in its highest state of developement in the lepi- 
dopterous order, where the wings are the largest, and 
the mbst adapted for rapidity of flight. From this 



VKITBMAL HAUCOWT OF LAWS. 81 

point lil^erfiection. Nature recedes on each side, as ftoro 
a lond-mark; until, by Ao different routes, she reaches 
the order Colet^tera, where she presents us with an 
imn^ense assemblage of insects, having, inde^ four 
wings, but of which two are converted into dases or 
sheRs (efytra), which principally serve as mere pro¬ 
tectors or shields to the single pair whjoh are alone 
foAned for flight. Hence it follows, that the beetles 
are the most imperfect fliers of {h»Ptihta^ or true 
Insects ;*while, to compensate for such a loss, they are 
the most expert runners of all the orders. On looking 
to the vertebrate animals, we find the same plan in 
their ci cation. No birds run so swiMy as the waders 
( GralUitorei) ; and no quadrupeds, iit rcfeifcnce to their 
size, pass over an eiAent of grd^nd so swiftly as do the 
rabbits, the hares, and other typea of Ae order Ghres. 
How beautifuUy does Nature thus adhere to her primary 
laws, while she modifies them in the most surprising 
manner. We shall now terminate our remarks on the 
metai|UDrphose8 of insects, or rather, of those two great 
divisions which constitute the types of the Annulom, 


. cii^p. n. 

THL LtPlPOPTFRA. 


(71;) The order Lepidopteraj as being the most per¬ 
fect of all insects, is that with which we commence our 
survey. It comprises the butterflies, the hawk moths, 
and the moths. The wonderful metamorphosis under¬ 
gone by these insects, would be almost incredible, were 
it not familiarised to us from early childhood That a 
crawling worm, ravenous of gross food, should volun¬ 
tarily seek a retreat in the earA, or spimits owu shroud. 
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•^tbat then a change should come over so c^plete^ 
as that not a lineament of its flfst form was retained^^ 
that in this stste> after remaining a misshaped lump, to 
all appearance inanimate, it should suddenly burst 
forth, Tull of life and joy, and with many-coloured 
wings ascend into mid air, and derive its only sustenAnce 
from the nectar of flowers;—all this, we say, is one of 
those miracles of nature, which, were it told of an in¬ 
sect that had new?r yet been seen, the world would not 
believe. But the world, alas! is absorbed in •‘its own < 
concerns; the things of time, in the minds of the mil¬ 
lion, exclude those of eternity. And although in this, 
as in numberless other instances, Wisdom uttereth 
her voice in ;he streets, and crieth aloud/*—that voice 
is disregarded. A li* i*7g emblenf is placed before our 
eyes, of those Aiangt'^ which await Man ; but by how 
few is it regarded ! How few “ lay it to their heart/* 
and bring die momentous question to themselves— Is 
mine to be a change of happiness or of misery ? 

And deem* weak man the future promfte'valn. 

When worms cun die and glorious rise again ? 

( 72 .) The general peculiarities of the Lepidoptera 
are so strongly marked, as to give «to the whole group a 
very determinate character. It seems hardly necessary, 
in a work of this nature, to describe a form so univer¬ 
sally kiiow'n. As we ^lust, however, enter into some 
particulars, we will take the,comipon scarlet admirable 
butterfly as .an explanatory type ^Jig. 1.), both of the 
larva or /caterpillar (4*), the pupa or chrysalis (6), and 
the imago or perfect state (c). The wings are four, 
broad, and aipple, and rendered opake by a fine powder, 
which, upon being magnified, is found to consist of 
innumerable minute scales. The nourishment is imbibed 
by means of a long trunk or proboscis, which is spirally 
^ curved up lyhen the insect is not feeding. The an- 
teiins are long, composed of a vast number of very 
short minute joints, which frequently form a club- 
shaped mass at the end. The lower wings only, in some 
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grooi^i, Ere capable of b{ing folded. The metamorpho* 
tie ia'complete; that is, the pupa ia quiescent: soiile 
authors tenn it obtect, and others incomplete: this latter 

1 . 



term, however, is objectionable, inalmu^h as it is cal¬ 
culated to give an etroneous Jmpression on the subject 
The change of the caterpillar or larva (a) to the chrysalis 
or pupa (6), and then to the perfect wingfd insect (c), 
in this species, and nearly aM others throughout the 
whole order, is as complete an external metamorphosis 
as cau possibly he infbgined. • , 

(73.) The connection of this*order in th^ cit/^e of 
the Ptilota has been already^ntimated, and will* again 
be adverted to when we come to speak«)f the Hemi- 
ptera and the Neuroptera* Several of the hemip'terous 
genera have their wings covered with a ^farinaceous 
powder, and dilated quite as much as many of the 
moths. Mr. MacLeay instances the African Flatn * 
limbaiaf as another proof of this affinity; since it is 
not only destitute of ocelli, but has the antenna^ re¬ 
markably devebped. The immediate^roeans of trans- 
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ition, the same author continyea, "is probably exem¬ 
plified in the genus Aleyrodes,’* whose metamorphoaii 
ia described by Reaumer as perfectly resembling that 
of the Lqtidoptera. On the other hand, the connection 
of this!* order to the Neuroptera is effected by the 
Linnfean genus Phryganea ; and this so perfectly, that 
(he latter may even be called aquatic moths. 

(74.) The different arrangements that have been 
propos^ for this vast assemblage, can only be slightly 
noticed; for, were we to enter into such details, a mo¬ 
derate volume would scarce contain them. The three 
great divisions of butterfly, hawk moth, and moth, are 
so obvious, that Linnieus formed them into as many 
genera. The disUncUon was natural, but the denomi¬ 
nation artificial; nt *^ because they respectively com¬ 
prised many thousar Is of species, but because the rank 
of each group is totally different from those which he 
denominated genera in the other orders. Fabricius long 
had the general credit of having first broken up these 
groups, and thereby made the first step towards a better 
definition of their contents. But this merit belongs to 
*a countryman of our own. It was in the year 1767> 
that Moses Harris published his small Essay preced¬ 
ing a Supplement to the Aurelian,"”wherein he not only 
gives most accurate magnified figures of all the leading 
types of the British butterflies, but actually divides them 
Into genera. Few copi^ of this remarkable work, in 
all probability, were printed f an^'being given to the 
world at a tiftic when tp doubt the authority of Linnaeus 
was cansulered scientific treason, the Essay seems to have 
attracted little or no attention. Harris founded his ge¬ 
nera on the nc^ration of the wings, to which he paid the 
most minute attention; and his figures of those organs 
are beautifully accurate. In the year 1776, was pub¬ 
lished the famous ** Vienna Catalogue,'" as it is generally 
termed, " the joint production of Messrs. Denis and 
Schieffbrra filler, two ^stinguished officers of high rank 
at the court of Vienna, who, from their charge in the 
Imperial Academy, are known in Germany by the name 
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of Thereiianer.*' * Tb^ original observers of nature, 
by the great attention they bestowed upon the metamor¬ 
phoses of their groups, opened a new field of investi¬ 
gation. Without in the least detracting from th^ merits 
a( Ochsenheimer, Iliiger, Sclwank, and Fabricias, it is 
very clear that all their groups are found in the ** Vienna 
Catalogue;” and that these again, so far^ regards the 
British butterflies, had previously been pointed out by 
Harris The arrangement of the Wenna Catalogue" 
is entirfly founded supon the variation of the larva or 
caterpillar; whereas ^at of Harris is entirely from the 
wings of die perfect insect: yet it is an extraordinary 
fact, that these systems, although founds upon two such 
difierent principles, are substantially th% same. The 
groups of tile ** Vienna Catalogue," ii^ fact, perfectly 
agree with those of Harris; and ahis latter author has 
the particular merit of having first pointed out, in the 
year 17^7^ the genus Leucophaaia, which it was left for 
Mr. Stephens to revise in the year 1830. The only two 
attempts that have been made to arrange the Lepido~ 
ptera according to the natural system, has been one pub¬ 
lished some years agot, and the more elaborate expov 
sition in Dr. Horsfield’s \aTuable publication on the 
insects of Java. The first sof these is scarcely worth 
repeating, and our space is too limited to adroit of those 
details necessary to explain the latter. 

(75.) All lepidopterous iitsects arrange themselves 
under three primary^divisions, which are perceptible to 
the most inexperienced observer^ Mr. Kirby pointedly 
insists upon this. ** The obvious primary lections of 
the Lepidoptera/* argues this eminent entomologist, 
** which have been evident to almost •every one, are 
those three which correspond with Linn^'s g^era Pou 
piUo, Sphifue, and PhaUma** The first of these is 
characterised by having the antenne terminating in a 
mass of club (fig. 2. a), and by flying, with few ex-* 
ceptions, during the day. The second comprise the 

• Horir Java Ins. p. IS. 

f Taylor's Phikis^lcal MagatlnsSv Usnih, 18S7. 
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hawk ttiothB, g«ionitly to terB|ted (^Sphii^idM)f where 
tJte antennas are thickest in the niiddk (6)^ and gradnidly 
narrowed towards each extronity. 

These insects derive their familiar 
name ftom the rapidity of their 
flighty and from the distant resem¬ 
blance which (nay be traced in the 
profile of their heads to that of a 
hawk; in generaly they fly only 
during morning and evening. The 
third, which is by fiu* the largest 
division, comprehends the moths 
(Pholtsnwks) : these fly only in 
the dusl^ of ifiveniiigy or during 
the night; and t,heir ^ntt^nee gra¬ 
duate from the bast to a fine point (e). These, as 
Linna'us long ago ^arceived, are the primary divisions} 
corresponding to our primary circles of the whole order. 
But as one of these, or the aberrant, is always resolvable 
into three others, we And that the nocturnal moths ar¬ 
range themselves into three great groups, composed of the 
Sombyddes, or 8ilk>ynothB; the Geometride^, or loopers; 
and the NoctmdeSt or night moths. Thus we have 
three aberrant and two typical groups or tribes, corre¬ 
sponding to ti][e quinary divisions of aU the other orders. 

(7(i) Commencing with the PAPinioNinES, or first 
tribe, we shall merely observe*, that they comprehend all 
the diurnal butterflies with clavate dntenne, or such as 
were included by Linneus under his genus PapUio, 
These 4ve'arrange under five distinct families, which, 
under the following namec, we shall briefly notice; 
namely, 1. the PajAHonidm; 3. the NympkaUda s Si tbe 
SatyHfke s 4. the Erydnida; and, 5. the Hetperidm, 
The first have six perfect feet, and iuliform larvw ; ^ 
second have the anterior feet abortive, and the larvw are 
‘scolopendriforra; these two being typical; while the 
three following are aberrant. 

(770 The arrangement of the PapHtonida into their 
minor familiea or divisions has not yet been attempted — 






AlULimiBlIBNT OF THB PAPIUOBIDJB. WJ 

St leasts with ai^ xeference to their complete circular 
sdiiiitiea. We ohaJl not, therefore, at present, otter any 
other opinion as to their true affinities, than that which we 
formerly intimated; namely, that the old gener% PapUiOj 
PierU, ColkUf and Dorites followed each other^n a na¬ 
tural order; but analysis has brought to light another 
group, which we were die first to charac^ise, under the 
name of Licinia (Licinia Amphione^Jiff, 3.): it repre- 


3. 




sents the ffeHconirug, anil Ife unq&ies^pnably connected 
to CoUat, Latreilfe has roiftaken the type (tf this genus 
for a Heliconia, in which ^ has been followed by Dr. 
Horsfield, who cites the larva, of which ^e only repre¬ 
sentation is that in Stoll. The general sketch of these 
groups, which wiH^noW follow, is sufficient for our pre¬ 
sent purpose: they are compos^ of—>1. ihePapilimina, 
or true butterflies ; 2. the Pierina, or wbitei^l 3. the 
CfAiana, or yellows; 4. the Lyctmina, or large under¬ 
wings ; and, 5, the PamnaaimB, or Apollo butterflies. 

(7fl*) The Papi/tontTue are generally termedhswallow¬ 
tails, from the lower wings being dilated into twospatulate 
lengthened lobes; but form is by no means general, 
since near me tldrd of the species have the lower wings 
rounded. They comprise some of the largest lepido- 
pterous insects, and are at once known by the gxtreme 
abortness of their palpi; these pq^ts, in fact, are so 

o 4 
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miSls that they appear, even in the perfect ineec^ to 
hanre been broken off: the antenns are long, the ditb 
Tory Blender, cylindrical, and slightly curved; and the 
anterior^tbif^B armed with a short acnte process in die 
middle. ^ T^e sides of the lower wings are cut ont, to 
give a free passage to the body; and all the feet are 
strong and le^^ened. Their colours are not brilliant, 
but rich and imposing: black or brown is the general 
ground colour; ^Is being varied with spotted bands of 
yellow, red, or sometimes green; in nome, the wibgs are 
striped with black upon a yellow ground. Their fli^t 
is not very rapid or strong, and much resembles that 
of the garden whites. Their geographic distribution is 
very wid^ fo; although but two secies occur in Eu¬ 
rope, both of wl^ch have^been found in England, those 
of America and ln<K;ii are numerous, while others of 
much beauty occur in the remote regions of Australia. 
The group, however, is most abundant between the 
tropics; yet, like all others strictly typical, it is, in its 
general range, almost universal. 

(79* ) The Pierirue, or garden white butterflies, imme¬ 
diately succeed. They comprise several distinct genera. 
In these butterflies, the cluhoftheantennce is always sud¬ 
denly enlarged at the top, and much compressed; while 
the palpi are clothed with long straggling hairs, and the 
last joint obviously projects beyond the head. All this 
will be apparent, on examining one of the common 
white species found in our gardenB.^*^The legs are per¬ 
fect : the caterpillars ar^. nearly smooth,—-merely prt^- 
vided wj,th faihort downy hairs, thinly scattered over the 
body: the retractile horns, so gener^ in the last group, 
are entirely wanting. The ground colour of the perfect 
insect is gener^y white; but in that group which passes 
into the Papilionina, there is nearly an equal propor¬ 
tion of black; in others {Euterpe Sw.), a similgr 
variation takes place; in tdl, however, the anglei or 
corners of the wings are much rounded, and they o^br 
no exqpiple of tails on the inferior wings: hence en¬ 
sues a weaker flight while their size is moderate: the 
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under wings hare no gi^re for the body. Their geo* 
gnq»hic distribution U simHar to that Of the last family, 
except that the genera of the Old World are in most 
cases different from those of the New, and there are as 
many species in temperate as in tropical latitudes. 

{so.) The Coliarue, or yellows, exhibit a uniformity 
of colour seldom met with so decidedly psevalent in all 
the species. They are of a rich straw colour or bright 
yellow, entirely d^titute of bands hr spots y but the 
under Airface is vasiegated with minute dots, and gene¬ 
rally marked by one or two small central silver spots. 
From the great similarity which prevails, the species are 
not readily distinguished. The form of the perfect in¬ 
sect, however, is very peculiar: itif strnctura is thick 
and robust; the wings triangulbr, with ^he angles either 
very stightly rounded or decidedly acute: no other but- 
terilies in this family possess these characters, which all 
indicate that boldness and vigour of flight belonging to 
the group. The antenne also are peculiar ; they are 
very gradually thickened towards the tip, where they 
end abruptly and without any compression : the ante¬ 
rior feet, although provided with cli^vs, are much shorter 
than usual; and the lou%r*wings foisn an imperfect 
groove for the body. Seveial species belonging to the 
genera Gonepteryx and Eurymus ocepr throughout 
Europe, and some of these inhabit Britain; but the ty¬ 
pical form is chiefly conflned to the tropical latitudes 
of both hemispherf^ wlfere they are found in prodigious 
numbers: they are, in fact, injgratory iflsectB,*and re¬ 
present the swallows in their own tribe. * • 

(81.) Of the Lycanvna we can say hut little,wince we 
know not the exact extent of the group t they are, how¬ 
ever, immediately distinguished by their, under 
wings, which are as long, and always much broader, 
than the upper: the sexes differ so materially, that 
closet naturalists have not only described them aT 
separate species, hut have imagined they belonged to 
different genera. In structure and appearance they 
reaemble the Hdiconidas but their anterior feet axe 
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perfect^ while their long wings and very alend^ shape 
eqfoally separate them from m Pt^na, The club of 
the antenne is long, not abrupt, and greatly compressed ; 
while tt\e head exhibits the peculiar appearance of being 
pmrrect/tor placed upon a long neck. The larva of one 
species (L, Amphione) is famished with two solid spines 
near the heat}, as in the ErycinkUB ; but we know 
nothing of its habits. We first became acquainted with 
this remarkable group of insects in South ^America; 
where, during the autumn of 1816, we captured bight or 
ten species.* The general appearance of the genus Leu-’ 
cophatia induces us to place it at the confines of this 
group. 

(82.) Under the Pamamna we place the genera 
Parnaaeius and^ I 'haia Latreille', -*>two remarkable 
and apparently isolated groups, peculiar to the conti¬ 
nent of Europe. ParnaaaiuSf in its larva state, is pro¬ 
vided with the forked retractile horns of the genuine 
Papilioa ; and its chrysalis appears to be hid within a 
leaf. In Thaia, which evidently borders upon the next 
division, the caterpillar is arm^ with a row of fleshy 
spines, and the chrysalis is obtuse at its anterior part. 

(83.) The family of Ihd Nymphalidjb, or brash- 
footed butterflies, next suoceed. l^hese are eminently 
distinguished from the last, both in their larva, their 
pupa, and their perfect state. In the first, the caterpillar 
is more or less covered with sharp spines j which gives it, 
as has been well observed, a t£rrifyf or threatening as¬ 
pect. Tihese spines are qften surmounted or accompanied 
by haira possessing such a stinging or irritating quality, 
as to cause the most intolerAle pain to those who handle 
them. This we^have unluckily experienced in Tropical 
America; but no such quality bdongs to the Britidi 
species. The pupa is for the most part angulated, but 
it is sometimes smooth; in either case, however, it is 
horned with rich metallic colours, sometimes disposed 
in the shape of spots, at others covering the entire 

* Th<f genus was defined and published in Zeol. /tfuslraltom, vol. !• 
pL 15. • 
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cSttyiaUij irhicih tihiM ^pems cat oat of a lolid ]^eee of 
metaU Unlike that of the true hutterflies^ the pupa* it 
always sospended with its head downward and is en- 
tirdy destitute of a transverse thread; some repre* 
seating the silk moths {Bombjfcida), live andjundergo 
their metamorphous within a leaf; these exceptions, 
however, are very rare. The perfect ingoct presents us 
with many peculiar characters. Its whole structure is 
more rQ||Uit and vigorous, resembling, in this respect, 
the CBiana ; the anterior feet are short, almost always 
imperfect, and generally covered by long hairs; whence 
their popular name of Brush-feet. No gentaral defi¬ 
nition will serve to characterise the shape of the wings, 
as these, no less than the palpi and anfennie, vary in 
each of the lesser families; Ilut, in ^neral, the under 
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forms of the larva and pupte in ibi& family, we may cite 
that of the peacock butterfly (a)' which agrees with the 
general structure above descril^; but those of the 
purple emperor (6) are seen to be totally different; al* 
though tjie two species, in their perfect state, obviously 
belong to the same division. In the genus Acrea, again, 
the larva (c) Resembles that of the peacock, while the 
perfect insects are totally dissimilar. In the American 
genus EvpUea (d)/>which we place, without |foubt, in 
this family, the caterpillar is furnished with tvlo pur 
of fleshy processes, — one towards the head, and another 
near the tail ; sometimes the back is furnished with 
another pair: th^se processes obviously represent the 
tufts of hair upon tke clear-winged Zyganidie of Brazil, 
and indicate a ver; .'lose iHflnity with them. The pupa, 
which is smooth, m tqispended downwards, and cleuly 
belongs to this division. * 

(84.) The Nymphalid.£, as a whole, have been 
considered the typical or most perfect family of diurnal 
butterflies. On this subject, we had long ago remarked, 
** If strength of body, rapidity of flight, or hriHiancy 
colouring, were jsuflicient to constitute the typical 
perfections of th^ diurnal Ji^Sppidoptera, the award of su¬ 
periority would undoubtedly be cohferred upon this 
group, did they not show a decided inferiority to the 
last family, in their less perfect construction. The an¬ 
terior legs are destitute of claws, and are so short, as to 
appear at first sight perfectly useless.*' t Now, this 
peculiar atructixre of the feet, sdthougli, no doubt, admir¬ 
ably adapted to some unlcnown habits of the insects, is 
nevertheless, in one sense, aEi imperfection, when com- 
• 

* Dr. Honfield’i illuatntion of hit fyttem, firom placing fiiU conadmice 
in the nomenclaiut? of M. Latreille, is unfortunately dtfective. Hie larva 
he bat figured at pL 3, fig. 18. of his beautiftil stork, taken from StoU,a8 an 
example of Heliconian it that of an EryeiM, Again, fig. SO. on the same 
^ate, copied Oom the same work, is not a Heliconian but Is that’of Acrea 
iBUi ii at^ an insect we have seen by thousands in Brasil; while that at fig. 
19. called by Latreille a Hrlieo$ua, is that of our Licinia Ampkione atreeny 
given in thiseba^r. (Zool. Jli, ii. pi. 91.) The truth ia, that we are 
perfectly unacquainted with the larva of a tingle species of HeUeonia, It 
IS entirely an American group, and altogether triqrical. We have Am- 
qoently met with the chrywlis (e), but never with the larva. 

t Phil. Mag. March, ItfsT. 
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pftred with thoie of the true Papilimida, We see no 
reason^ therefore^ to cSfenge the above opinion. • 
(85.) The family of Satyuioa, or Argus butterflies^ 
was originally comprised by us in tlie last diviuon; but 
more matured reflection^ and the analogies th^ bear to 
other groups of higher value, induce us to consider them 
as entitled to a distinct station. They have many pecu¬ 
liarities in their habits, independent of aQ such as have 
been poi|^ted out in their metamorphosis. Here we find 
the largest butterflies in existence; the whole group 
being analogous to that of the ruminating animals 
among Quadrupeds, Nearly all the typical species are 
confined to Tropical America. Their colours are distri¬ 
buted on the upper surface, in larfje masses of shining 
blue, upon a browh or dark ground. The genus Ama» 
thusa represents these noble insects in" India; but tbeir 
size is smaller, and they are destitute of brilliant colours. 
The smaller groups of this family are those only which 
are distribubkl over Europe; we have many species 
in England, known by the familiar name of meadow 
browns {^Hipparchia F.). The strong peculiarity which 
runs through all these groups, is, that the under surface 
of the wings is invariably ornamented with heautifu) 
ooellate spots: these spotf^ in the large American spe¬ 
cies, resemble in form, but not in brilliancy of colour, 
those on the tail of the peacock; but id the European 
examples they are smaller, more numerous, and often 
silvery. The general *)tructure of all these insects, even 
those of the larges^ is weak. The typical>group^ live only 
in the dark primeval forests, resting on the ^runks of 
trees during the meridian ^eat, and show a decided par¬ 
tiality for shade; some, indeed, fly -only towards the 
dusk of the evening. These habits, strilcingly contrast¬ 
ing with those of the PopeVtonte^ and tHh NymphalidiB, 
ahow that we have reached an aberrant group of these 
diurnal Lepidopivra; and illustrates that general halut 
and structure must have more weight than partial con¬ 
siderations, drawn either from the larva, the ^upa, or 
the perfect insect. The natural divisions of this group 
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hare never been investigated, and we shall not attempt 
their definitions. The general ttracture of the cater- 
pillar in this family is termed by Mr. MacLeay, Tkym^ 
nuriform, or, in other words, bearing a close analogy to 
the Lep^ma, and similar apterous insects of the same 
division. It may be described, typically, as mitdi 
lengthened, narrow at the end, having two long sets, or 
caudal appendiges resembling tails; the head being 
armed wi|j|i spines,^! greatly widened in its form, lilm 
a shield: in the less typical groups, end of th: body 
terminates in two points, and ^e head is frequently 
divided in a similar way* The ringlet {Hipparckia 
Hpperanthus)t in •the larva and all its other stages, is a 
native and familiar ey^mple of the Argus butterflies. The 
pupa is more or Icfs siqpoth; and ns suspended with 
the head downwards, ^milar to the last family. The 
anterior part is sometimes much pointed; but in the 
European examples it is generally obtuse. Green is the 
prevident colour ; but no instances are known of these 
pups being ornamented with metallic colours. 

(86.) The SATYRinai, in their perfect or imago state, 
di(^ very little in funeral structure from the Nympka» 
Uda, The anterior fi^ct havei, the same shortness and 
brush-formed appearance; the palpi aie equally perfect ; 
but the antenniB are more sfender. All these circum¬ 
stances confirmIhe justness of our observations, that if 
any one set of characters are made the key-stone of 
a system, that system is sure to ^d in,being thoroughly 
artificial. ^ « * 

(87.), Wr retain the nkme of EnTCiNiDiB to the next 
group, b^ause there are m^ny reasons for supposing 
the genus Erycina of Fabricius constitutes the type, 
rather than tliat of Lycana or Polyommatus, as sup¬ 
posed by some"' writers.* As the Satyrida contain the 
largest butterflies, so do the Erycinida comprehend the 
smallest. Their forms, however, are singularly diversi- 


* See the tuligenen of Poljfommatiu, llluetrated and defined In Zoof. 
Itl. Sd leri^a. 
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fied; and show how impossible it is to frame a compre^ 
hensive character for %xi extensive group, which JiM 
nevertheless strictly natural. The three most prominent 
groups contained in this family, seem to be represented 
by tl^ genera Erydm, Polpommatw, and Thiola, All 
these, however dissimilar in their perfect stage of exist¬ 
ence, preserve a strong resemblance in their larva state. 
The colours and the habits of these buttA^ies are parti¬ 
cularly varied. The Erycminm are chiefly fou^ in Tro¬ 
pical ^erica : their fonn is delicate, and they rest with 
all the wings expanded. RepresentationB of all the 
groups among the diurnal I^pidoptem are found in this 
small'sized but singularly beautiful sub-family, of which 
no true example occurs in Europe, ^hat of Polyommor 
tits, on the^contraryfcontaining^he blue Argus butterflies, 
is nearly unknown in South Am^ica, Vhile it abounds 
in temperate regions: they are denominated, by our 
collectors. Blues ; a rich shining blue being the preva¬ 
lent colour of the upper surface of their wings, while 
the under is thickly sprinkled with small ocellated spots. 
The Theclina are likewise remarkable for the brilliant 
axure of their upper surface, but the under is genera^y 
marked with slender deliaat» linesScrossing both wings ; 
hence their familiar name of hair*streaks. The genus 
Lycana, or coppers, on the contrary, are known by their 
rich fire or copper colour. The formef are found in 
Europe; but by far the largest proportion occur in Tro- 
^ pical America ai)d Iivlia. Brazil alone furnished us 
with more than cHe hundred species oC Therja. The 
copper butterflies are restricted to the Old World. Both 
groigps, however, bear a st^ng resemblance to each other 
in all points of general structure and bgbit. The cater¬ 
pillars of this family are of very peculiar miike, and stamp 
the group with every appearance of beilig a perfectly 
natural <me. By some it is denominated vermiform; 
but as the term onisciform, in this instance, is much 
more expressive, we adopted the latter upon a former oc¬ 
casion, as we shall now do upon this. The larva is diort, 
brood, flattened, and usually naked: the bead is ve^ small, 
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and itsjgmeral aspect ifomediately reminds ns of an Onit« 
or wood louse. In general it is naked {fig, 5» e); but 
in some of the Oriental species ( TheclaJurhm Hors.) it 
is hairy, and in others ( T, hnginus Hors. fig. 5.) the sur* 
face is lAuch wrinkled. In Eryctna, the hairs sometimes 
assume ^e appearance of tufts ; and in the only spedes 



(e) of which the larva has been figured, there are two 
horns near the head (a). Much, however, remains to 
be discovered respecting the transformations of this 
dfversified group. ' * 

(88.) The pupa differs essentially from that form 
so generally prevalent in tfie last family: it is short, 
thick, and obtsse, attached by the tail, and, in all the 
European and American groups, braced b^ a transverse 
thread {fig. 5. d). It seems, howfver, jprom the figures in 
the Javanese Ca^ogue (pi. 4. figs. 1. 1, 4,5.), that several 
of the Oriental species are merely suspended with the 
head downwards, without any transverse brace. Is not 
this an error of t^e engraver r 

(89<) The separation of the Erycinida from this 
family, merely because the larva of the only species 
whose transformation is known, is furnished with two 
l 2 pmB like some of the thysanuiiform caterpillars, ap* 
pears to us highly objectionable, because it is in no 
degree sanctioned by the structure of the perfect insects 
It is ahhost impossible to bring into contact two more 
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dliferent fbrmfi liiut as Erjftillut and a 
whether we look to thedt in their larva or their 
state; and for this, and other reasons, we adhere to the 
arrangement we formerly proposed 

( 90 .) The Hesperu>)b constitute the last fishily of 
diufhal Ltpidoptera. These insects have neither sise 
nor brilliaiicy <0 ri^commend them; wbij^^ their long; 
abruptly hooked antlnns? give them such an isolated cha* 
rarf^^r, that the family can never be mistaken. Nor are 
»their distinguishing q^racters confined to outward struc¬ 
ture. '^heir flight is even more rapid than that of the 
hyiuplmlidai, and, ii thi ’or«^ t^' jal species, is per¬ 
formed with such celeiit th'^t the e^e can scarcely 
lollv V tb" iiifie.t, 'P *5 nr, 'iideed, be^ compared to 
the tissirostral or ong ^irds, which, in 

fact, they .,ruly represent; while |heir palpable affinity 
to the hawk moths (^Sphingides'), has induced almost 
every writer to place them as the connecting link be¬ 
tween the diunial aod crepuscular I^cpidoptera. Tro¬ 
pical America is the great metropolis of this family, 
where the species are so numerous that we found near 
300 in Brazil alone: many occur bo^h in India and in, 
Australia; a few in Southern Africa;* bu^ we have as yet' 
seen none from thi Pacific Jslands. In Europe and 
Britain there are but few, and these are but thinly scat¬ 
tered. Much misconception and many ei^ors exist re¬ 
ding the habits of these insects, such as the mode of 
rying their wings, &a> Some of these we have al- 
ready rectified. * Tflbre are several important divisions 
in this family, but our present rapid survey wyll not 
admit of their particular enBmeration. , 

(9l«) The larvae of the Heaperida a, d) 

are so strikingly distinguished from those of the Poly- 
ommtUidtB^ and the only one known of the" Erycinida, 
riiat it is really surprising how entomologists still con¬ 
tinue to arrange them in the same group. The larva, 
in general shape, closely resembles Ast of the common 
cabbage butterfly, hut with these differences;'-;-the 

* 2oo). ni., Sd icriM. . 
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head is Tery large; «nd> from the dendemess of die 
anterior joints, it seems, as DrfHorsfield remarks, as if 


6 . 



pedunculated : the posterior part is always obtuse, and 
the surface of the body smooth ; it is, moreover, always 
concealed within a*1eaf, whkh it converts into a cylin¬ 
drical tube ; herein the caterpillar resides, and performs 
its chrysalis transformation. A similar mode of life is 
observed in •the family of Toririces, comprehending 
those little motlis so destructive to our fruit trees im 
spring, and which disfigure ^e l^ves of the rose af 
the sai^e per^pd. These, in fact, aT/e the representatives 
of the Jlwperidte in their own tribe; although, from 
ignorance of the principle of variation, an erroneous 
idea has been pntertained mat the circle of the Lepi- 
doptera is closed by the union of the He^perida with 
the FhaUenida or moths* 

(92.) 'rhe pupa retains many of those characters 
seen in the last family, blended with others which more 
properly belong to the true butterflies (^PapUiomdai), 
It is in general smooth (/), but sometimes angulat^ 
(e): *it8 form is lengthened; and it is attached at one 
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tnidi and hneed tranaverae thread at the other (d)t 
dumge, B» we h«T« already observed, ia alwa]^ 
effected under the cover and protection of a leaf. The 
«%3uunple8 here figured, of this group, are takep from 
Stoll, and indicate thr^ ^ramarfc^e variations (oth of 
the Ihrva and pupa, 

(93.) The perfect insects are oompiqv>U8 for the 
great thickness of their head and thorax, no less than 
for muscular strength: many fly in the same manner 
•as the common humining-bird hawk moth of Europe, 
and are most active during the morning and evening, 
resting with their wings erect: others prefer the meri¬ 
dian heat, and repose with all the four icings expanded; 
Others, again, are never seen to takaiiousishment, but 
^ure found in the fofiests, shelteted und^ leaves: there 
is, in short, such a great diversit]! of habit in this fa¬ 
mily, that it cannot he defined in precise terms ; but in 
all, as showing their immediate connection to the hawk 
moths, the eyes are remarkably large and prominent: 
this affinity is further manifested by the feet, the palpi, 
dtc. 

( 94 .) The SpHiNOiiiiE, or hawk moths, compose 
the second great division bf Lepi^flptera. They 
form a tribe, or a ^qual value (although not 

of extent) to the Papiliones, or butterflies, from which 
they are distinguished both by the form of uieir antenne 

« d by the period of their flight. Such, at least, are 
eir popular distinctionsy and by which the two groups 
may understood bf common ojjservers. • Thei:ypical 
peculiarities of tliis tribe are shown in all stages of their 
existence. The larva, in thf principal groups, is very 
large, thick, and furnished with an incurved horn at the 
end of the body (Jig. 7* c, d): in some, which resemble 
the Hef^rian larva(6}, the head is very large; while in 
others (d) it is proportionally small. The chrysalis is 
never suspended by the tail, or braced by a thread; and 
the antennie, unlike those of the diurnal butterflies, are 
never terminated by a club. The whole structure of 
ihe perfect insects denotes great streijjgth and muscular 

H 2 
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powers of flight ; and the when the insect is at 
seat, are neFer raised perpendicoliirly. 


7. 



( 95 .) The natural arrangement of this tribe has 
never attempted.; nor iiave the primary groups 
been yet ^xplaine<l. Dr. Horsfield makes five divisions, 
according to the variation in the larvc; but he excludes 
several aberrait groups, which appear to us to belong 
strictly to this tribe. We shall, therefore, merely indi¬ 
cate what appear to us as primary divisions, leaving die 
analysis of the whole for further investigation. 

( 96 .) The Spbinoides may be contemplated under 
three great divisions. The first comprises all those 
which perform their chrysalis transformation deep in 
the earth ; the si^nd spin tbemsdves up in a thin web 
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{fy* 7* <!)} snd pan period of their existence near 
or upon ^e surface of the ground; while the pupa of 
the third is entirely endoaed in a thick web, as in 
Agarista (fig. 7* a, g), or cocoon, attached to ^vegeta- 
bless Ail the insects of this latter diviflion during 
the middle of the day ; it contains, however, insects so 
very dissimilar in appearance, that we shall divide them 
into the three subordinate groups. 1. T^e Spfdngida 
Sw., or true hawk moths, which constitute a groap equi¬ 
valent to the Ngmphalida; which they also represent. 
Of these, the typical genus is the well-known death's 
head (theSfAinwatroptis Linn.) concerning which there 
are so many tales of superstition and of terror. This 
insect, which we have already said *is the type of the 
whole tribe, has be*en very preperly dftach^ from its 
allies; but the change has been attended with this dis¬ 
advantage,—that the family name has been left with the 
others, which are not typical, and a new one proposed for 
this, w'hich is strictly and naturally so. The larva has an 
ovate truncated head; and the horn at the end of the body 
is lengtheiiMl, naked, and covered with tubercles: when 
disturbed, it draws itself up in a threfUening attitude (e)^ 
and its whole appearance is then so formidable, that most 
persons view it witfi fear. There are, nevertheless, many 
deviations from this typical structure. In Smerinthut 
(exemplified by our beautiful Poplar spnmx), the head 
is pointed above, and almost triangular; while in another 
group the horn is nbarlyVanting. The pupa is terrestrial; 
sftand presents a strikitig peculiaijty in the proboscis being 
detached, as it were, from the body, and prbtec^d by a 
covering of its own (e). The perfect insect is generally 
marked with transverse bands on each side the body; and 
the end of the abdomen is neither attenua^d td a point, 
nor tufted with hair, but is thick, and comparatively ob¬ 
tuse. 

(97.) The Orthidjb, or spinning hawk moths, ard* 
smaller and more beautiful than the last. The number 
of species, and, consequently, of forms, is alsq much 

H 3 
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greater. All these, however, f re more or less distill- 
gaished by a lengthened, point^ terminated by a 
toft of hairs; in some, these tufts are very small; wliile 
in others, particularly the dep-winged Sma, or bee- 
like family, they are very conspicuous. The larvae pre¬ 
sent us with more instances of variation than the last; 
hut, so far«^ we have discovered, the pupa (h) is 
always encbsed in some substance, either as a protection 
or as a defence; Und this stage of its life is passed at, 
or very near, the surface of the ground: the ^oboscts ^ 
is bid under the common fold enveloping the body of 
the pupa; and is not protruded, as in the last division. 
So little has been effected towards the discrimination of 
this very natural gioup, that we shall not attempt a na. 
lural dispositioir of t'<'‘dew genera that have yet been 
defined. 

(98.) The aberrant division of the tribe appears to 
be composed of three families: — 1. The Agaristidte, or 
Hesperian sphinxes. 2. The Zyganidat, or clear-winged 
sphinxes: and, 8. the Castniadee, or moth sphinxes. 
The first, in its typical perfection, is almost confined to 
India and New Hol|and. The perfect insect more re¬ 
sembles a Hespma than a Sphinx, or rather, seems in- 
tennediate between a Bowhyx and a Hesperia. The 
antennie are sometimes thickest in the middle, in unison 

C 

with the general character of the whole tribe ; yet the 
tips are slightly but abru])tly hooked, as in the Hee- 
peridot. These curious and afiparehtly anomalous cir¬ 
cumstances appear to haye much perplexed some writers.^ 
Dr. Leach *seem8 inclined to place the Agaristidts with 
the moths, near xoNoctua Sponm ,—but he confesses bii 
doubts on the irubject; while Donovan brings them in 
with the Hesperida, The larva of the only species yet 
known, very much resembles that of a full-bodied Seekl 
deprived of its horn ( fig, 7. a ); while the pupa (b) 
^ia enclosed in a slight web, spun on the stem of its food 
under the leaves nnd the perfect insect flies by day^ 


* Lewin'sJiM. of New South Waloi, {d. 1. 
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Of the aberrant forma ^nothing can hare be said, siitoe 
the group itself has hitherto received but little attention. 

(99<) The ZyganidtB, or more properly the Athmn 
eerida (since the former name has long ago h^en em> 
ployed in Ichthyology,) is the most extensive anjl varied 
family of the whole tribe. Like the last, they are day 
flying insects, small in size, but richly coloured; with 
fhsiforro, but generally pectinated, antenna, and very 
small posterior wings: their struc'hire is altogether 
‘ weak, Imd their flight slow and feeble. A ibw ex¬ 
amples of one of the minor groups occur both in 
Europe and Britain, but the major part inhabit the 
tropical latitudes of America and India. The typical 
groups are distinguished by their cltar apd transparent 
wings; but tliey a?e readily known ^om the brush¬ 
tailed Seifiee of Europe, by having no tufts at the end 
of their alxloinen; anil this part is also much thicker. 
The metamorphosis of this family has been admirably 
illustrated by Stoll, in his supplementary volume to 
Cramer. The larva is onisciibrm ; but is either covered 
with tufts of long hairs disposed in hunches or fuv- 
douli, or by elevated soft protubecances. The pujut 
is always enclosed either ^n d cocoon, pr in a fusiform 
strong web, attached to pUnts. The resemblance be¬ 
tween many of these insects and the Australian family 
of Agarhtida!* is so close, that nothing t)ut a close in¬ 
vestigation will determine the genera respectively be¬ 
longing to each. This is, perhaps, tlie most interesting 
group in the whole tribe; sinc^ we And lepresontations 
of every order, and of nearly every family,* of ^epido- 
pterous insects: many pntson the appearance of wasps, 
bees, beetles, moths, ^tterflies, flies,* &c»; and ihe 
resemblance is so exact, that even an experidhced eye 
will not at first detect the difference. 

(100.) The Castniada, or moth sphinxes, conclude 
our sketch of this tribe. This is a very peculiar family, * 
which, from their economy being eq|^ely unknown, has 

* Sane few American imecte. however, enter into thia group. 

K 4 



-t4)4 irATI7BAL'j|B9AII«MCN« IKSBOn. 

long' perplexed entomologietSf and loine atrange loea* 
tkma have recently been assigned to ^em. We were 
fortnnate in observing many of this family in th^ 
native r^ons^ and thus obtained a clue to their natural 
affinities. The perfect insecti fly with great rapidity 
during the heat of the day^ and much in tl^ same man¬ 
ner as the tj^ical Hesperida, yet we never saw them 
settle upon flowers; and when they rest, it is- generally 
on the «hady stem of a large tree, having the wings 
invariably deflexed or incumbent, nimilar to the noo- 
turnal moths {Noctuidee Sw.). The transformation 
of one species {Castnia Licus) is imperfectly flgired 
on th& thirty-sixiih plate of Merian; the larva is repre¬ 
sented as long., thiolc, smooth, and much resembles that 
of a Pieris: th^ puf ;«. §ccording td this figure, appears 
suspended from a by the posterior extremity.* 
The perfect insects are the largest of the whole tribe: 
the wings are broad, powerful, and the farinaceous 
scales so large, as to be distinguished, in many species, 
by the naked eye. The head is very small ; and the 
antennse are intermediate in form between a Sphinje 
lyid a Hesperia, l^r. Horsfield, in his general survey of 
the Lepidoptern^ ha^ altogether omitted this group, the 
characters of which we illustrated seieral years ago. t 

(101.) The third primary division of the order 
comprises the* Phalana of Linnaeus, better known by 
the name of moths. These insects, with a few exceptions, 
are completely nocturnal; conoealing themselves in the 
day, and flying abroad during the iFask. Their size, in 
general,^ is small; although some few are among the largest 
Lepid/optfira yet discoveredv They undergo the same 
three-fold transformation of all lepidopterous insects ; 
and, like them, feed upon the nectar of flowers. Several, 
however, by a singular provision of Providence, seem to 
take all the nouri^ment .necessary for their support, in 
the caterpillar state ; since, when they becmne moths, 
they never have a ipohoscis. 

• Mcrian’i Sgurea, however, are not alwayi to be depended upon. 

12 ooL 111., |>l. IdS. , 



Ttta 


'(102.) Ab belkt.e tlist the time aberrant gronpa 
of every circle form (me, we shall, with Mr. Kirl^, 
eoDsider the noctamal moths as one group, resolvable 
into three subordinate divisions; namely, 1. the item* 
or spinners; 2.^ the Phahmidet, or (topers; 
8 . the Nodiuideftf or night moths. So little has been 
done towards the philosophic investig%Mon of these 
groups, that, while ^eir genera have been multiplied, 
and aie daily multiplying, in the artiifbial systenfs of the 
' day, thi study of their affinities has been of late years 
mn^ neglect. We shall, therefore, merely touch 
updt the general characteristics of these tribes, and 
leave most of the families for future inVestigationi, 

(108.) The Bombvcida, or silk^spHining motlis, 
comprise some of the largest hepiduptora in existence. 
Although not a very extensive tribe, it is one of much 
interest, as containing those insects most serviceable to 
man ; and the only ones, excepting the bees, which can 
be said to be cultivated or domesticated. When we 
recollect the innumerable purposes to which silk, the 
produce of these wonderful insects, is applied in Eu¬ 
rope, and that the greatest portion the Asiatics absor 
lutely depend upon its fabric for their own clothing, 
we see that, like thI ruminating quadrupeds. Providence 
has more especially ordained them to furnish comfort 
and convenience to man. Nor is this power confined 
to a single species. The silkworm of Euroito, although 
originally imported^rom^Asia, is only one out of several 
inhabiting the Eastdhi world; ^ach producing a silk of 
some peculiar quality, and distinguished e^thev; by its 
fineness, colour, or durability. The most marked dis* 
tinction, indeed, of the whole group, is^eir enclosure, 
daring the pupa state, in an egg-shaped ca|e, or cocoon, 
rendei^ impervious to wet or other injury by the in¬ 
numerable folds of silk which the caterpillar spins around 
it ; the whole being attached to trees or plants. In the 
pupa itself, there is nothing pe(mliag; it lies within the 
case, unattached either by the tail or by a trangverse 
tbr&td. The perfect insect is remai^able for the very 
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snudl size of the head: this prcrfects so little he- 
3 f9iid the tfamix, that, in Ihe typical species, it would 
■earceiy be perceived, but for the broad and highly 
pectina^d antennse, most conspicuous in the male sex: 
the palhi are very minute, hairy, and lie close to the 
head ; ii^ile the wings are broad, large, and ornamented, 
in all the typical examples, with transparent ocellate 
spots. 

(i04>) The ndCural divisions of the Bomhycides are 
completely unknown; but as, for the purpose ot refer* 
ence, and the more easy detection of species, it is es¬ 
sential to make some rude assortment of the genera, we 
shall place them under the following heads, until a 
better acquaintance with the whole has been obtained 
by analysis:— Ht,. ^tidee^ or ghost moths; Bom^ 
hycidtCf or silk spinness; 5. Arctiad<p, or tiger moths; 4. 
Litkosiadof, or day-moths; .'i. Cryptopha»id<B, or hermit 
moths. 

(lO.T.) These divisions maybe thus slightly character¬ 
ized.—The first are chiefly composed of large, full-bodied 
insects, with long narrow wings ; and feed, during the 
QAterpillar state, wkjiin the trunks of trees. The larva 
is either entirely naked,*or*thinly covered with scat¬ 
tered hairs. The second, «)r true silk worms, has been 
already noticed: the larva is generally covered with 
stellate tufts of short hairs, very stiff, and sometimes en¬ 
dowed with a poisonous, or, at least, a highly irritating 
quality. The third comprisetF all those usually deno¬ 
minated tiger*moths, fj^m the bld^k spots which orna¬ 
ment theii^red or orange under wings: the larva is 
covered awith long hairs in«^very part of the body, and 
merely spins a*lhin transparent web enclosing the chry¬ 
salis. The fqurth seems to be typically distinguished by 
flying during the day. The larva is generally or¬ 
namented with tufts of long silky hairs, of which there 
' are two more conspicuous than the others near the tail, 
two more near the head, and two towards the middle of 
^ b(kly. It is very clear that this family represents the< 
Zyganida, or deai^winged sphinxes of Sou^ America; 
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hmt, we cu^ tmiilj dktmgaidi tlie typicil 

fcmns, it IB very difficult to defeemiiiie wliidi ere tlM 
aberrant. The fifth and last division seems dosely al» 
lied, both to the Tortricidai in the next family^ and to 
the Hepittlida in this; fliey are, however, disti|;{guishcd 
by an economy so remarkable, that we shall view them, 
for the present, as a separate group, ^fhc larva, in 
shape, much resembles that of the goat moth; the head 
is large, and on the body are a few Ottered hairs: the 
* chrysalis is not enclosed in any web, but lies within the 
chamber, or habitation, previously made by the cater¬ 
pillar in the solid trunk of the tree. The perfect insect 
diffisrs from all the families we have* here noticed, in 
having the palpi curved up hefor<a the^eyes, and di* 
verging: the antenifir, also, are#ery loi^; and the wings 
possess a peculiar glossiness. We are indebted to the 
late J.M'. Lewin for a knowledge of these extraordinary 
moths, hitherto found only in New Holland, and whidi 
he has admirably illustrated in his *^ProdromuB'*of As- 
tralian Entomology. It is, perhaps, owing to the rarity 
of this book, that modern systematists appear hut little 
acquainted with these singular insets. « 

( 106 .) The PAai^ic/^,*properly so qgUed, constitute 
tlie second divisioii^of the nosturnid Lepidoptera. With* 
out attempting to define this great and diversified group 
by characters applicable only to a small portion, we shall 
merely premise that they are, as a whole, the smallest 
and the most delicately onnstructed insects in the whole 
order. The thorax i^ small, th(^ body thin, and^lie an- 
teuns resemble a filiform threap rather thickest at the 
base: they are thus distinguished from the thick bodied 
BombpoideSf with their pectinated antennev’i and from the 
strong and fuU bodied Noctuidee, by their sledder and 
delicate shape. The popular name of Jjwp&ri has been 
given to the first or typical division of these insects, from 
the movement of the caterpillar when walking, the body ' 
being then raised in the middle in the shape of a loop 
in this group, also, die larva hu only ten feet: thp per**- 
feet insects constitute the Geom^rcs of the Linmeati 
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BchooL The Tortrioet, however^ should fitst be nodoed, 
as they show, in many respecti^ a dose a^roximation 
to the last family of the Bon^ddw: they are beautiful 
little mpths, having the habits in their larva state, of 
rolling )ip the leaves on which they feed, and in which 
habitation they pass the chrysalis state: excepting in 
size, these ca/^rpillars closely resemble those of the New 
Holland group above mentioned; and we have no doubt 
but thitw analysis will fully establish this singular and 
unexpected affinity. The thinl family is composed of ‘ 
the Tineidat the smallest of the whole order; some are, 
indeed, so minute, that the collector finds it difficult to 
insert a fine pin ttirough their thorax: most of the species 
are ornamented wiJi spots of silver or of gold, so as to 
exhibit, under a higo ^magnifying glass, some of the 
most beautiful combinations of colours in nature: the 
antenns are often very long, and the wings fringed with 
delicate hairs: the larvfc are singularly diversified; and 
this group, which all entomologists agree is a natural one, 
offers the strongest argument against all systems built 
exclusively upon the larvie: some of the caterpillars have 
fight feet, some fo'^een^ and some sixteen. The true 
PhaUeriideo are ,jthe largest insects in the tribe, and in the 
shape of their wings they* very often resemble the di¬ 
urnal butterflies; the larva has twelve feet; and in every 
stage of its existence we see an obvious affinity to the 
succeeding division of night moths {Noctuides), Fi¬ 
nally, we should notice the PyraMa^ remarkable fur 
their long legs, for tl^ir aquatid' habits, and for the 
propensity of many of the species to fly during the 
day. « w 

(107*) A few remarks on the Noctuides, the third and 
last division ^of the moths, will conclude our rapid survey 
of this order. This natural and very numerous tribe 
may be immediately distinguished from the two former, 
by their simple setiform antenne, their short but stcnit 
body, their large eyes, and their projecting palpi, usually 
naked at their tip. The caterpillars are greatly diversi¬ 
fied, but the pupa is almost universally terrestrial, 
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that u, neither impeding itself in the air, nnren- 
dosed in a cocoon, but buried deep in the grountL 
The habits of the perfect insects themselves are 
usually, as their name indicates, nocturnal, ^thoug^ 
not exclusively so, as many of them flit about in ^ 
sunshine, especially towards the time of its setting, 
and as Ihe shades of evening fall; bub this is doubt¬ 
lessly preludatory to their nocturnal gambols. We 
consequently And their apparel in Ae strictest accord¬ 
ance litth these peculiarities; and nature here again ex¬ 
hibits its rigid rule of strict economy, for it will not 
even waste a shade of colour that has not its spedfle 
object and purpose. The majority ol^ these insects are 
either sombre or very plain in thtfr clothing, browns, 
drabs, and greys, ^)eing the predominant tints; yet, 
although so obscure, these tints are elegantly diversified 
by spots and markings, which amply comiiensate for 
greater and gayer varieties of colour, and thus evince a 
further corroboration of the favouritism of Nature which 
is every where so prominently exhibited towards this 
large and beautiful order of insects. In those, however, 
which are more diurnal in their hpbits, we observe oc¬ 
casionally a departure from this sobriety, which has 
acquired for many of the former the name of quakers. 
Thus, in the PIusub, we see the wings^ studd^ with 
drops of gold and silver. In the Xanthia^ the colours 
are shades of yellow, orange, straw, and lemon ; in Ca- 
tacola, the under-uflngs%re of rich crimsons and reds, 
contrasted withaba^of intenscwblack ; and 

Di/Athera, the superior wings are elegandjr variegated 
with green. Thdle is so much diversity in the structure 
of the larvc of this group, that we may alftost asqpme this 
to be its typical characteristic; and this igfonld point to 
Aeronycta, as the most typical genus, from the great 
differences it exhibits, within itself in this preliminary 
stage of developement: and it is a remarkable fact, that' 
even the most experienced entomologists are sometimea 
baffled in determining the specific diflbrences of perfect 
insects in this group, which have their larve extremely 
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diBrimilar. The position we thup assuine for Acnmyota 
ii* probably supported by its colourings which seems 
central, in the group of those which are least diversified 
by varieties of tint, and associating with them we ob¬ 
serve Hadma, Celisna, Miana, Mameatra, RhU 

zolitha, Xylinoy Orthosia, and Agrotia, if the latter, 
however, might not dispute position with Acronycta, 
We have just alluded to the diflicnlty that even skilful 
entomol^sts have in determining die difihrences be¬ 
tween closely allied species; but to *the young entomo¬ 
logist, this entire group will form an admirable exercise 
for his sagacity, and the gradual decrease of the diffi¬ 
culties it presents will be a sure test of the progressive 
developement of thUt pi uliar tact, so essential, especi¬ 
ally to the entomologist / yet which is more difficult to 
acquire than knowledge, although, when once thoroughly 
possessed, it is invaluable to the naturalist, from the 
universality of its application, |^W. £. 8.] 


CHAP. III. 

THK HEMirTS«A. « 

c • ^ * 

(108.) Tfin order Hemiptbra is the second, or sub¬ 
typical, division of the Ptilqta, Its ^ank in the circle 
of that class, aQ,d its integrity, has been already demon¬ 
strated ,* we therefore think it unnecessary to combat 
the opinion Vhich some have entertained, that the 
Hemiptera of Linmeus, or rather of Latreille, is not of 
itself a natural group; still less to discuss the fancy 
(for we can call it nothing else) of a few modem sys- 
tematists, that they are composed of two distinct orders ! 
One would almost think that these pseudo-orders were 
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intended to break np eyery tangible diatinction, and 
fritter away all the comprehensive viewa of the great 
fathers of science. 

(109*) The characters of the ITemptera ar^of the 
most simple and obvious description: they are i^e only 
four-winged insects^ besides the Lepidoptera, ^at are 
altogether destitute of mandibles and mgxillie; hence 
these two great orders are the most perfectly suctorial, 
and, therefore, the most perfectly topical, of tlhie in- 
»sects. aAdheriiig t<i the admirable views of Latreille, 
we shall define the order nearly in his own words. In 
place of the mandibulee and maxillie of other insects, 
not suctorial, the mouth is composed df a tubular arti¬ 
culated proboscis, or rostrum, whioh assumes various 
shapes, but is always bent, mgre or l^ss, beneatli the 
head, and generally reposes upongthe pectus, or breast, 
along its upper surface; and reposing in a groove, are 
three stiff and fine bristles, the base of which is covered 
by a tongue; these bristles, when united, form a sucker, 
which often performs the office of a sting or barb, with 
which the animal pierces other insects, or sucks the 
nectar of flowers. The mouth, in abort, is formed en« 
tirely for suction; and it Is oftly in th^ genus Thrip«, 
which unites this dlrder to tl^e Hymenoptera, that there 
is any appearance either of jaws or of palpi. The 
second character in importance, is that furnished by the 
wings; but this is much more variable than the last. 
In the typical tribe, the upper wings are horizontal, 
slightly coriaceous,*a a1 are crossed at their extremities; 
at which part they are, like the lower wingl, nq^mhra- 
naceous. In the sub-typic^ tribe, tlie upper usings do 
not fold over each other at their endsfkbut lie com. 
pactly on the sides of the body, as in most of the noc¬ 
turnal moths, their substance being very kittle thicker 
than the under wings; and both arc generally trans¬ 
parent, or nearly so. The metamorphosis is imiierfect; 
that is to say, very slightly developed: the Hemiptera 
undergo, it is true, the changes of larva and pup%, pre¬ 
vious to becoming perfect insects; .but, in these two 
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rudimentary Btate»» they are as ^active ae their |>aienliB^ 
from which they are done to diitingidBhed by die 
abaence of their wings. The larvie rapidly increiie 4ik 
•iie; a^d^ after casting their skin^ become pupc. It it 
in this il^tter state only that the rudiments of wings, in 
the shape of scale-like processes or tubercles, are first 
perceptible; ^he developement of these into perfect 
wings constitutes the adult insects. Thus, althbugh 
the ffetitiptera ari: so intimately coni^jected to the Le» 
pidoptera, that there are insects in. each which render • 
their division by no means easy, they are yet strikingly 
inferior to them in point of metamorphosis. On the 
nature of the cotmection between these orders, we shall 
subsequently tcnla-^ge, as well as upon that between 
the Hemiptera h tmenoptera. We shall, there¬ 
fore, at once proceeil to notice the primary groups or 
tribes, and endeavour to trace their analogies in other 
orders. 

(110.) We arrange all hemipterous insects under the 
five following tribes:—I. The Cisjcioks, or bugs,where 
the upper wings are more or less horizontal, and fold 
over each other at their extremities.— II. The Cioawes, 
or cicadas, having the upper wings defiexed,or incumbent 
on the sides, and of a subtransparent nature through¬ 
out : the rostrum is placed on die lowest portion of the 
head, and is used only to feed on the juices of vegeta¬ 
bles : the antennae are very short, and resemble fine 
bristles ; the females are fumiehed with an ovipositor, 
which is useil as a saw to effect openings in plants, 
for the reception of the eggs.— III. The Aphides, 
or plant lice, in some respects resembling the last, hut 
immediately distinguished by their long filiform an¬ 
tenna, their very minute head, the absence of an ovi¬ 
positor, and by having only two joints to their tarsi.— 
IV. The CoociDKs, or blight insects, where the tarsal 
joints are five ; the wings, where they exist, are only 
two, and lie horizontally on the body, one over tlm 
other .* the females are apterous, and onisciform, and 
•re alone furnished with a rostrum. —V. We place^ as 
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the type of the latt tribe, the genus AusyBonsi of Lt- 
treilk ; distinguished all others, by undergoing « 
tiomplete metamorphosis; and in other respects so much 
of a lepidopterouB insect, that both Linneeps and 
Reaumur placed it withifi that order. The whjle may 
be arranged in the following manner: 


Analogies of the Heuip^era. 


Tribe* af the 


Cn illlDLH. 


ArHIDBS. 


CoiriiiBii 

ALKinoDinuL 


Analogtes. 


Ortlers of the 
PHiata, 


rPaptonal; chiefly living upool HaiiiWBna 
t other tiiaecta. j 

rWinx* with di*i;nct nerve*^ > 

■i (iflci) covered with a tarinaceou* > LsnoopTaB a. 
C lubiitAncc * 3< 

rOrciraAou*, funiulicikwith cau^l 
< dal AppeiidAgv*, aim act rutiiig > Hi MBNOPraa*, 

C hoiii V. *3 

JTrue wingi only two; the nio*t 1 ^ 

I luiiHJifectfljcr*. J 

Nu/humuma. 


(111,) It is a remarkable fact, that all the orders of the 
Ptilota exhibit one primary division lyhich is rapacious^^ 
that is, preying u|>ou other bisects, ai^thcJioii& and tigers 
among ([uadrupetls, %nd the falcons among birds. The 
universality of this law is manifest in every onler 
above named; and the Hemiptertif as a Vhole, being 
the raptorial order of the circle of the Ptilota, so the 
Cimt^ca are the pv-enpiieut t}pGs, standing at the 
head of their own ordpr, and consequently*repreii^nting 
It. The CteadfM have such an acknowledged y:scm« 
Idauce to the Lepidopteru, t|j)at many authors hpvc ac¬ 
tually thought they pasficd into each othei^ without the 
intervention of any other group \ so that, were it not for 
the remarkable structure and metamorphosis hfAleyrodeo, 
we should be disposed to place some of the aberrant 
Cicadch m tliat rank we now assign to Akyrodes^ The 
whole of the Lopidoptera, and the Ctcadide» also, are 
herbivorous; or, at least, never touch ammal substances; 
fj^ both live on the juices or nectar of plants, in their 
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Adult State.'*' Tke analogies, tkterefore, of these two 
orders are not only placed beyond all doubt, but find 
their corresponding representatives in vertebrate as 
well anndose animals. The Aphidet^ or plant lice, 
are thfe bees of the Hemipt»r% ; for these two groups 
contain the only insects which secrete honey. This 
resemblance,^however, is not a mere analogy, but an 
affinity. Latreille, without any scruple, places Thripe 
in the^jame divisibn as Aphin, from which, however, it 
diiiers so remarkably as to possess jaws; and he alludes 
to a fact, what every one may verify,— viz, that when 
these insects ( 'Phripg) are irritated, they turn up their 
body in the muuner of the Staphylini, The resemblance 
which the onisciform shape, and often the coriaceous 
covering, of the Cocci^s bears tu Coleoptera, exactly 
accords with every ’ ^ing we have said on the analogies 
of the latter group. They have the hardest covering 
of all insects ; just as the armadillos among quadrupeds, 
and tile chelonians, or tortoises, among reptiles. Pur¬ 
suing the especial analogy apparent in our table, we 
find, also, that the Cocridtm and the Coleoptera arc the 
^inost im[ierfect dyers in their own groups : the females 
of the former^ are* apterous; while the wings of the 
males are only two, and these fold over each other, 
horizontally, on the hotly. The reader will remember 
what we hav^ said on the wings of the Cokoptera, which, 
in effect, are hut two-winged insects ; the upper pair, 
or elytra, bt‘ing almost Uf>e|j:BS as organs of flight. 
With such s^^riking aiid even hc:.atiful representations 
of four ojit of the five orders of the Ptilota, as tliis 
table substantiates, we very well leave the last for 
future investigation. 'Phe truth is, that, until the ab¬ 
errant tribes of the Hemiptera, and perhaps even those 
which arc 'typical, are properly analysed, it will he 
manifestly impossible to determine what other insects 
enter into that group where at present we place only 
AUffrodes. M*e should not be surprised, however, if 

* Tfie raptorial fact of the tarva; of the cicadaa may poKlbly be used to 
prcM out tile Juicei of leaves, 6cc. 
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lome aquatic or tmb-aqjifttic ibnn may eventually be 
added to it; and tbis alone would be quite suiBcient to 
eataUish an analogy to die Nmr^tera, 

(IIS.) The analogief of the ffemipfera to all other 
groups, whedier of vertebrate or annulose apimala, 
may be traced through the foregoing exposition; for, 
if this is substantially true, it follows, as«a matter of 
course, that the Hemiptera, like the Ptihia, have their 
prototypes among all circular series *of anitnalif: one 
^nly of ^hese will, therefore, be noticed, since every 
experienced entomologist can now pursue this line of 
inquiry. This comparison will bring the Hemiptera 
into junction with the Colfioptera. 


FaTDiiieit Tribes 

(if the of the 

Prfdatures. Hemiptera, 


Tribes 
of the 
Coieiyptera. 


Analitgies of the HkuiptkhaYo the ^oleoptkra. 

Jnalogies. 

detndema^. CwcLiM. [ 

Dpiicuia* AucYRUbBS. ? ^ Malacoubrmbs^ 

r Body HSort, oval: ftfltenniD^ 

Silpkitbe. CorciiiER. x nKinilil'orm j fVeiiueiitly > Momimcornks. 

X apterous^ j 

StaphplimAe. Apmidth. J Capkicobn. 


We have merely addeil^the first column, or that of 
Predatore^, to show the analogy between* Thri^ps and 
the Stap/i^ylinidee, as noticed by Latrcille. < ladee^l, it is 
so deceptive, that when the^ minute insects afe seen 
running upon paper (for they frcquentl]^ fly into our 
study at! the very time we are writing), they Jook just 
like their minute prototypes so common summer. 
The analogy between the cicadas and the lainmeJlicorn 
beetles is very strong, for the types of each feed upon 
vegetable juices; but this, of course, is not applicable 
to the CarahidUBt whose only relation to the Civndidcs 
consists in both being in the subtypical groups Of their 

I 2 
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own drcies. The tortoise hfetles (Cassida) are ihe 
fjrpes of the Monilieomes; and who that looks at a 
Coccus can doubt of one being intended, by Nature, to 
represent the other ? The AphidtUf like the capricorn 
beetles, are remarkable for the great length of their 
antennie ; a remote resemblance, indeed, but still a re¬ 
semblance altogether in unison with the natural series in 
which these groups are here placed. 

(11^.) The typical tribe of the order before us is 
that to which we give the name of Cimigides,' as cor¬ 
responding, with a little variation, to the genus Cimew 
of Linnecus. It comprises a very large assemblage of 
insects, at once known by the upper wings being crossed 
at their tijis," one' over Ae other, where they are thin 
and membranaceous '^.e rest of the wing being of a 
thicker and more «,>ake substance: the rostrum or 
mouth arises i# front of the head; and the thorax (ac¬ 
cording to the modern theory) is formed by tlie first 
segment of the trunk: the scu tell urn is almost always 
conspicuous, and is sometimes so enlarged as to cover 
the whole body, and give the insect an ap|)earance, at 
’first sight, of beir.f coleopterous; the antennae, in the 
typical groups,'are linear, nearly of equal thickness, and 
generally much longer then the heatl ,* the joints l)eing 
very few, and distinctly seen, so as to produce angles: 
the tarsi are of three joints, in such genera as are cur¬ 
sorial, while those which are aquatic have but one or 
two joints. Thus characterised, as*a whole, we are dis¬ 
posed 'to arraVige the gyeat majority of these insects into 
the following primary groups :—1. The PmtatontidtBi 
or wood bugs, having the rostrum long, slender, con¬ 
cealed, and r^osing upon the breast: the body is short, 
oval, and generally half as broad as it is long: they live 
for the most part upon vegetable juices; but appear to 
prey upon such smaller insects as come in their way, 
probably at certain seasons.—2. The Reduviida;, or ia» 
pacious bugs, where the rostrum is very short, much 
rcsen.bling the thick but curved and sharp bill of a 
bird; it is very acute, and capable of inflicting severe 
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wounda: the last joittt^pf the antenne ia often very 
deader^ and even aetaceous ; the body more lengthened 
and narrow than in the former family; the head re¬ 
markably small^the neck contracted and exaerted^^id the 
eyes very prominent. The whole of this family are 
raptorial^ feeding entirely upon other inaects which they 
capture and suck: some are terrestrial, avhile others 
are sub-aquatic, and appear to lead to ^e next,— 3, The 
Nepifite, or water scorpions: these coinpreheifci the 
largest df all the tribe, and are immediately known by 
the extreme shortness of the antennae, which are in¬ 
serted and nearly concealed under the eyes. Like the 
last family, they arc carnivorous, and seike their prey by 
their raptorial fore-feet. The tarsi*have never more 
than two joints; ancf the hind l()gs, in general, are cili¬ 
ated for the purpose of swimming.* The two remaining 
families, in the absence of the requisite analysis, we 
shall not venture to characterise. One may probably 
be represented by the common bed bug, which, from 
its general structure, and from being apterous in all its 
stages, seems to form a family type, particularly from 
its analogy to the Cocetda^ in the ^ext tribe. But ois 
the 5th, which, from theory, we suppose would repre¬ 
sent the Crntronotidwt we are^confessedly ignorant; nor 
can tliis deficiency be supplied until the yatural station 
of such genera as Fe/ia, GerrUt, and some oUiers has 
been worketl out. Under these circumstances, the slight 
notice of the princi]{ial gtiiera which seem to belong to 
the three primary gfbups first« mentiondll, is «Ml tliat 
can be at present attempted; after which we'shaU enter 
more at large into the remaining tribes of the osder. 

(114.) The J^entatomidie, as we apply tlte term in pre¬ 
ference to creating a new one, must not be ^naidered so 
exclusively and restrictively as its usual application 
would imply. Its definition, given above, shows that it 
comprises many insects not before Included in it It 
consists of three large families of the more recent sys- 
tematists,—namely, the Scutati, C&rei, and Lygaim It is 
thus seen to embrace many interesting forms, which are 
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RsusUy very hesutifttl insects^goily decxirated with a 
tariety of colours and markings^ and occasionally enli¬ 
vened with metalUc brilliancy. The rSoufott are at once 
characterised by their name; for in this family, which is 
of considerable extent, we observe, in the more typical 
division of it, the scutelluin so lai^ely developed as fre¬ 
quently to cover the abdomen. In these insects we de¬ 
tect a]so many wjtiich greatly resemble the Coteoptera: 
some, in the elongation of their form, and metallic co¬ 
lour, are remarkably like BuprestiSt instsnced in Calidea, 
Pdtophorai and their allies. Sphmrocoris, again, is a 
completely mimicking representation of the Coirin^idie, 
both in form and m^u'kings; and in Smptocuris, in 
which the soutellam is less developed, we have the re¬ 
presentation of a I t'is£licorn beetle, wanting its poste¬ 
rior tarsi. A contir/chig proof that these resemblances 
are exceedingly strong, is shown by the circumstance that 
describers have frequently given them specific names in 
allusion to the particular analogy the insect offered. 
We have Linnfeus, even, leading the way with his CM- 
mejp Scarahatiides. These resemblances, also, are not 
confined to this gnoup only, but they likewise extend 
into the two following. The genus PadopH^ of which 
we possess a species in this country, is remarkable for 
its pedunculated eyes. The reputed British Coptosoma 
ghbue presente a unique instance in the Hemiptera, of 
the folding of the heinelytra in repose; for these organs, 
being considerably longer than^the body, could not other¬ 
wise K’ brouf^ht under the protection of the large scutel- 
lum. '<Solenofithedium Spin., and Coieotichua White, are 
conspicuous for having a dlep channel, for the reception 
of the rostrum, in the pectus, the sides of which have 
singularly elpvated ritlges. The genera which have an 
enlarged scutellum, ft'om the protection this affords to 
the hemelytra, or superior wings, of course dispense with 
the coriaceous texture observable in those which are not 
so formed; for otherwise it is only where these mgans lap 
over each other, that the membranaceous substance pre¬ 
vails ; but in the Redumi we frequently observe a nearly 
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entirely membrtnaceouf^ texture of the superior wings. 
In this family, the ktter staructure occurs in all the true 
Pmtatoma, Very little is aotually known of the habits 
of these insects; it is presumable, however, tjiat the 
majority feed upon othn insects; and a friend^of ours 
has ob^rved Peniaioma hidens preying upon VanMia 
lo, which implies a degree of skill in die»capture of its 
prey we were scarcdy prepared to eiy^ieet in any of this 
group. If there be no mistake in the account gjfven us 
*by WeStermann, of* the destruction caused by Tkyreo^ 
coris HlphoHdes in rice fields, in Hindostan, the family 
evidently feeds upon a variety of substances ; although 
may it not be that these insects are fofind in profusion 
amongst those crops, themselves seeking the true de** 
stroyer? We can here give b^t a very general klea of 
the group, which is so large, thaUthe space we can allot 
to it would scarcely suffice to record their generic names. 
In the next family, the Corei, which, from their great 
variety, will scarcely yield to a collective character, we 
observe insects in which the sides of the abdomen are 
frequently considerably and angularly dilated; the wings, 
when dosed, having th|ir sides piways parallel, and 
leaving those latera| portions of die abdomen uncovered; 
but this dilatation is not always found in them. It is 
observed chiefly in Careut itself, and remarkably so in 
PhyUotntyrphvs paradomu and hystrix, in which these 
ap)iendages are dilated into thin lobated plates, and ex<<> 
tend also from the bideiOof the prothorax. In Anmfoeli« 
we observe the posterior tibiee literally ditkted in4o*tt thin 
foliaeeous appendage, as are the antenne'in Machylut, 
which beddes contains the4flrgeBt species of the family ; 
one, the P. pipcMrKirby,being more ^n ati inchandahalf 
long. In PhystmeniSf Merocotig, and M^f^pachyg, we 
find very largely swollen posterior femora. Some of 
these insects still present a moderaitely large scutelluin, 
which, although less than in tlie preceding family, is' 
always larger in the next; and in Menmotuftj which 
seems to connect the Cofei with the Pentatom^e^vre find 
the thorax produced laterally forwards, giving it the 
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ai^emnce of b eresoeot^ ivhan^ one tpedee ban Iwai 
ottBie^ hauUw» The prettieat specks we possess, in this 
eOEniitry, of the family, is the CoHgus H^cyamij which 
is not uncommon; it is of a brilliant vermilion, spotted 
with Ukck. We may also notice here the very slender 
and elongated form of Berytus Fab. {Neides Latr.), of 
which the B, Tipularitu is frequently found in our 
fields, and the delicate antenns of whi(^ are acutely an- 
gulated* at the ap^x of the basal joint. By means of 
this form, the transition is easily mack to the third family,' 
the Lygm, which consists of elongated insects. As in 
the preceding families (with but two or three excep*- 
tions, viz. in Pyf rhocorin, Largm, and Mycmphysa), we 
observe the psual ocelli, found, with rare exceptions, 
and the total exdn kg of one family, the Cupsini, 
throughout the hete'oTiterous Hemiptera. This family, 
ccmipared with the former, is of very limited extent, and 
the insects are generally much smaller. The very beau¬ 
tiful Lygatus eqtfh^tris is a British insect, although ex¬ 
tremely rare,—for we believe only two specimens have 
yet been discovered, one of which we are lucky enough 
tp possess: it is about six lines long; of a brilliant 
vermilion colour, vaned with black, and having a limpid 
white spot in the centre of„the junction of the heraely- 
tra. PyrrhocorU apterus (idso a British insect) is grega¬ 
rious, and ofTe^ an uncommon anomaly in frequently 
existing only in a wingless state, but exercising, even 
thus, all the functions of the iixiago. Its apterous con¬ 
dition. must not, therefore, lead ils rashly to conclude 
that it ig an imperfect insect; it may have, and evidently, 
from thq results, has, undergone all the completing in¬ 
ternal developcments, which from some cause, not yet 
understood, have been thwarted in their external exhi¬ 
bition. This circumstance, however, is not peculiar to 
this insect only among the Hemiptera, and we observe 
it in the orthopterous portion of our Neuroptera. In 
the Hemiptera, it displays itself in Myrmus miri/ormie, 
and Ac^ortut popularum Fab. of the preceding family ; 
and we shall find it again occurring in the Reduviidee. 
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The most remerkeUe %inf perhaps^ tmeng the Ljfgmi, 
i« tile Mierophym paebuphifidie* Burm* which has onip 
abbreviated dytra^ and is totally deficient in ita interior 
wings. • 

(115.) Our second ciitle, theREDuviiHA, con jlsts, we 
expect, of the following three families: — 1. the Cap* 
nni; 2. the TingU and, 5. the Reduvii, Pessibly, Cimejp 
leetularitm may form a fourth famil]^ belonging to this 
group. All these insects we shall find considerably 
'^ore rdjpaciouB than* those of the preceding circle; and 
although in CapsuMf and its immediate affinities, it is 
not quite so strongly instanced, so do diey, doubtlessly, 
on this account, form the connecting Iftik between the 
two. In the Capsiniy we observe tbeoughout the total 
absence of ocelli; aifd, althougl\) there acre but few dis* 
tinct generic forms in this family, their deficiency is 
fully compensated by an overwhelming preponderance 
in species. The insects are small, and have long and 
slender antenns and legs, which, in ^/Urisy are longer 
than the body. The Harpocera Burmmteri Curt., in 
the male, is remarkable for the apical contortion of the 
second joint of the antenns. 1^ Heterotoma, thq 
second joint of the antennw is much enlarged, and very 
much compressed: *and in tl^ little plump Orthonotue, 
the posterior femora are considerably thickened, and the 
tibiw and tarsi exceedingly slender, and twice the length 
of the femora; and this last genus possesses the faculty 
of leaping. From *tbe Sajmni we pass to the Tingiy 
the second family oi^this group; and henre we observe 
remarkable differences of form; the most typical being 
exceedinglysdepressed, their«fwhole external intqgument 
and hemelytra frequently consisting of j closely reti¬ 
culated semitransparent substance, which, ^iii« Gakatus 
Curt, is extremely pellucid. Although the antenna 
differ from the description given aboye in the definition 
of the group, it is very evident, frmn the structure of 
the rostrum and of the head, that these insects have a 
close affinity to the lUdmiu It will ailniit of, sub¬ 
division into those which have simple anterior legs, 
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whidi constitute the true Tinffi, /*oii)pnBingalBOiffSMhi«« 
i^hich is a sub-cortical genus; Aneuru^, another aub- 
corticd form, in which the superior wings are wholly 
membr^aceouB; and other allied insects. In these, the 
wings Hsnally cover the abdoihen; but in the second 
division, in Syrtijf, we observe the sides of the abdomen 
dilated, as we had occasion to notice in Cerew ; and in 
MacrocephaiuB there is an enlargement of the scutellum, 
as in the Seutati, equally covering the superior wings, 
and which likewise corroborates the observatfons we* 
there made; for we find these wings also, in this genus, 
membranaceous, excepting their slight lateral portion; 
all the rest being wholly protected by the scutelluin. 
These two geiiera ')>resent us also with a character and 
structure; vis.the! raptorial anterior legs, which, as 
far as habits can coiiftrm, substantiates their position as 
being very proximate to the raptorial Reduviu These 
legs consist of a largely swollen femur, into a groove 
beneath which the curved tibia fits. The object of the 
enlargement of the femur is to give room for the exer¬ 
cise of the powerful muscles that contract and close the 
Hmb, whereby the'^msect is enabled to seize and retain 
its comparatively strong prey, and which it then feeds 
on at leisure. If the €ime.r lectuhirim enters this group, 
it is probably jn this vicinity that it should be inserted. 
To AneuruB it is allied by its very depressed form, 
although amply distinguished from its antenns being 
attenuated at their apex. Thbre kre few persons who 
are not'acq^uainted with^the l)ed bbg, which is the insect 
we aro now speaking of. It excites, perhaps, too- mudi 
disgust ^to interest any but*^zealous entom^gists; and 
yet it woulcf be found, upon examination, to be a 
carious insect. Like some few other Hemiptera we 
have previously mentioned, it is always deficient in 
wings; although Londoners, in particular, can well at¬ 
test; that this does not, in the slightest degree, impair 
its powers of propagation. The family of the Redumi 
will now occupy us. This very numerous concourse, 
being the typical family of the groux*, are consequently 
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tile most rapadmis. Their ▼er 7 aspect seems to indi- 
cate predatory instincts t their smell head, promineht 
eyes^ frequently diort, rohust^ end rsptoriid anterior 
legs, and lengthened posterior ones, combined,^ with a 
eompact but long hod^, convey an idea of agility and 
strength^ which seem, in some respects^ analogous to 
the concurrent structure in the feline Jlfdmoia/ea ; and 
many of them are equally nocturnal fn their hal]j,tB. In 
one genus, in particular, the South American Cono<- 
' rhinu»', there is as*htrong a disposition as in Cimex to 
feed upon blood; for we find that it frequents houses, 
and attacks sleeping persons. This genus also exhibits, 
perhaps, the largest species of the family, the €• im» 
guttM, ^ing frequently more 11180*^0 inch and a half 
long; indeed, this family con^^ains gdherally large in¬ 
sects. Although, perhaps, tlie noinal numto of joints 
to the antennie throughout the heteropteroua division of 
the Hemipt&ra is not to exceed five, we here frequently 
find a divergence from it,—in some extending to eight; 
and in one in particular, the Hammatocerus, the num¬ 
ber reaches thirty,— the usual second joint being sub¬ 
divided into these numerous articuhtions. Some speclas 
are remarkable for^producing, under irritation, a chirp¬ 
ing noise, like several of the Z^OTtyicom Cokfiptera ; and 
one, the Prionotus serratus, has been Qjbserved to give 
an electric shock. The accuracy of this, Burmeistcr 
doubts; and, indeed, it does appear very startling; yet 
Messrs. Kirby and^Spef/ce mention it upon such high 
authority, that its veracity h would oe tem'^fity to 
impugn. Their words are *, The late major-general 
Davis, of the Royal Artill^y, well known as' a most 
accurate observer of nature, and an itnfefatigable col¬ 
lector of her treasures, as well as a m^s^ admirable 
painter of them, once informed me, that when abroad, 
having taken up this animal (Reduviu9 serratus)^ and 
placed it upon his hand, it gave him a considerable 
riiock, as if from an electric jar, with its legs, which he 
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felt lu high as his diouMers; fnd, dropping the crea^ 
tnre, he obseryed six marks upon his hand, where the 
six feet had stood/' We expect the hug must have 
been rcsiently feeding upon the Gymnotw ^tricua / 
Although there is considerable uniformity of general 
contour in these insects, some, nevertheless, present pe« 
culiar differences of structure ; for instance, Notocyrtus 
has its thorax exceedingly inflated above; and the 
before-mentioned Priomtus aerratus has the prothorax 
longitudinally compressed into a raised semicirftle ex- * 
tending over the scutellum, the edge of which is notched; 
whence it is called in the West Indies the wheel 
bug," and it also' thence derives its specific name. The 
transverse sutvee of the head and diorax, in many of 
these insects, is* ver\ l^e what we see in the coleo¬ 
pterous genus Pauai>nH; and one of the latter, the 
P* armatuSi in the spine of its head, has an analc^y to 
the spine upon the head of the Ndbia lividua of 
Latreille. A further resemblance between the two is 
the ocelli said to be observed in several species of 
Pauffsi, In some,— Pirates, for instance,—the anterior 
aud intermediate tib}se are dilated at their apex beneath, 
into a vesicular sole; this structure gives them a facility 
for adhering with greater tenacity to what they wish to 
attach themselves. A small and very elegant species 
of Hohptilus, from New Holland, has its antennie 
densely f^ringed with hair, and the posterior tibiae still 
more thickly so with longer curled' hair; which, from 
that peculiarity, look exceedingl;y^like the legs of the 
genus Jncyloacelia among the b^s. The refinement of 
modern (science will, probably, form this into a new 
genus; the pfoportions of the two last joints of the 
antennie difibying from the typical Holoptilm, the penul¬ 
timate joint being curved, and the terminal one clavate, 
and inserted before the apex of the preceding. Coranua 
aubaptertta, and Proatemma guttula, which are British 
insects, offer us instances in this group, also, of perfect 
insectsi in a sub-apterous state. There are three genera 
in this family which we must still notice, from their 
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departing connderaldy^^m the uiual £onii of the in* 
Beets contained in it These are ^tneta, Ceratcopu^, 
and P^iarta^ which are very elongate and slender,^ 
indeed^ perfectly filiform. The two former occur in 
America, and the latt^ in Europe. Their interior 
legs are raptorial, and, we believe, rarely used in pro¬ 
gression, but kept vibrating with the antenne, which 
are exceedingly slender and angul^ted: the interme¬ 
diate and posterior legs are also very long; and it is 
upon tiiem that these insects stalk al^ut seeking tlieir 
prey. They are found chiefly in houses. 

(116.) Our next group, the NEPiDiK, will detain us 
but a few moments. The genera differ considerably 
from each other in form: thus, JVejxi Itself is broad, ovate, 
and quite flat ; Ranatra, very ^longate'^and cylindrical; 
Belostoma, nearly ellipsoidal; and. jVaucom,*rimoBt cir¬ 
cular, and slightly convex. These insects all inhabit 
the water, as all of tlie preceding were occupants of the 
land. They are very predacious, which is sufficiently 
evinced by their powerful anterior predatorial legs. It 
is probable that the Galgulini should form a component 
jmrtion of this group; for^ excepting that their posterity 
legs are cursorial instead oit' being ciliated for swimming, 
they very closely resemble Nauenrin, From structure, 
as we observe above, they are disdnctly land, as the 
others are water insects, and inhabit the ranks, forming 
holes in the ground, where they lurk for their prey. 

(117.) Vvlia, Gtrrivj and their allies, appear quite 
as typical of a group us any of t\ie preceding. Akhough 
much resembling Ramtra among the last, 'anCi^Emesa 
among the Reduviij they possess peculiarities of struc¬ 
ture and habits which at once distinctly ^estrange them 
from both. In the flrst place, they inhabit ^jfhejaurface of 
the water, where they run with considerable velocity; and 
thus appear a sort of analogy among haustellate insects 
to what we observe in Gyrintu among the natatorial 
Coltioptcra. The relative proportions of their legs difler; 
thus, in Fe/fo, Gerri«, and Hydroegm, the intermediate 
are the longest, and the anterior usually kept bent: 
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in these^ the head is short, and the antenns nearly aa 
long as the anterior legs. This is the case also in 
Abates, which is an extremely remarkable insect, found 
only upKm the surface of the sea, within the tropics, and 
at a considerable distance from land. They must, ne¬ 
cessarily, be exposed to the worst vicissitudes of a sea 
life, being unprovided with wings, to accelerate their 
transposition from place to place. It is also a very 
carious subject for speculation, what may be their pecu¬ 
liar economy and habits, and whe;e they inay^deposit* 
their eggs. Of the other genera, all are Briti^. The 
pretty little Velias, with their black bodies studded with 
white spots, and 'the gay crimson of their abdomen, pre¬ 
sent a pleasing appearance upon brooks; and the ex¬ 
tremely minute j; has all tlie appearance of a 

microscopic aquatic Peft^tatoma. [(114.—117.) W.£. Sh.] 
(118.) The Cicadas, or singing insects, have been 
already shown to constitute the sub-typical group of 
tlie present order. Like the Cim.icide«f they have a 
suctorial proboscis folded downwards and reposing on 
the breastj but their wings do not cross each other, but 
a|e deflex^ when the insect is at rest Their antennc, 
instead of being at once conspicuous, and ending in 
well-defined joints, are so ^hort that they often appear 
as wanting. On a close examination, however, two fine 
hairs or bristles arc discovered, placed close to the eye; 
these bristles stand upon short and thick stems, which 
are more or less jointed at base. The wings are 
alwayr-Jlistinctly nerved j die uppor pair being stronger 
and thicker'than the lower, and either transparent, or 
ornameiUed with colours. ^The head is usually very 
large, tliick, aiid transverse; •— that is, much wider from 
side to side than from the front to the back ; the fore- 
head consequently is uncommonly broad, and this throws 
the eyes very far apart: between the true eyes, by the 
aid of a glass, three little ocelli, or false eyes, will be 
discovered *, shining like morsels of glass; while the 
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Imgi hfwe two of them only. The kga deserve greet 
ettentkte; with very few ^ceptiona, hinder pair 
are renuKhably kmger than the others, and are formed 
£or ieajHDg and fw defence. The common fVoghopper, 
colled by some tmT cuckeo spit (which in its gryb state 
lim in a drop of froth upon plwts), is a sm^ but fa¬ 
miliar example of this order, and eaailp procured in 
summer. The hind legs, it will be^perceived, not 
only very long, but armed with sharp spines, much in 
■the same manner aa^ those of the grasshoppers. Every 
body knows wbat prodigious leaps are taken by these 
little insects, when disturbed ; and if one is captured, 
and behl between the lingers, the stru^les it m^es to 
get free will show the effect whiclo tb^ spines would 
have on any other Occasion. We haOe said that the 
upper or superior wings are clear, or opake and 

coloured; tliis colouring, however, is not farinaceous, 
except in one family {^Flatidat)^ where the wings seem 
covered with a white powder. It is by this, or similar 
insects, that an easy passage is formed to the Lt>pi^ 
flopttfra, and the two orders brought into immediate 
conjunction. • 

(119.) The natural habits and economy of the Ci- 
cffdtf are very different frotp those of the Cimindfia. 
The majority of the latter are predacious insects, living 
Upon the juices of otliers, which they seize by surprise 
when hunting among folum^e; and having wounded 
tlieir prey by tbeir*prol||!^ci8, suck the blood. The 
on the otheiahand, nn^tly live ifpon tbwjiiices 
of plants, which they pierce in die same wa*^ ; such, at 
least, is the case with neaiiy all those found in Great 
Britain: but there are very many (more eil^iecially those 
which may be considered typical), which J^ave the fore 
legs raptorial; that is, fonned for seizing, similar to the 
MantidiP, and other families which arc kiiow'ii to live 
upon smaller insects: in all such groups, these legs are 
very thick and robust, and are armed with sharp spines, 
which serve to secure and even to kill their prey.» The 
common Italian cicada sliows a full developemeut of 
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ihit itraetore; and unless it be luppowd^th^t ^ insect 
ttses tbese feet to press out tne juices of pfits^ we 
may fairly suspect that they are employed in seizing and 
wound*ng smaller insects. There^an be no doubt 
that tljese vegetable suckers ^d,% general^ to the 
healthiness of the plant they feed upon, although tlueir 
numbers freqaently cause much ii;gury. They are, m 
fact, t|te phleboto^ists of vegetables; attacking them 
when in Uie full vigour of their growth, and feasting 
upon that superabundance of sap w,ith which they then 
abound. The plant lice, or Aphides, are the most expert 
suckers of any of their tribe. The litde family of Mem- 
hracina, which represent these insects in Tropical Ame¬ 
rica, are fouiii clu,.tered on the rich luxuriant shoots of 
the Guava and'other fruit trees, 'busily employed in 
tapping the stem ai<) sucking the juice.* As to .the 
geographic distribution of the tribe, we have very few 
in Europe, and these are mostly of a small size: the 
rest are distributed in the hot latitudes of the Old, but 
chiefly in those of the New World. The pre-eminent 
types (Cieadida), as is usual throughout nature, are 
Hniver^, and one {;}as been discovered of late years in 
the New Forest, in Hampshire. Many family groups, 
and nearly all the natural,sub-geneta, are restricted to 
certain geograj^hic limits. Several of these are interes^^ 
ing, either from the singularity of their form, or thOT 
habits, the chief of which will be subsequently noticed. 

(120.) The affinities of to the Cimicides on 

one I... 1 UI, ancf to the lepidopteroL.i order on the other, 
have alreatfy been intimated; but so much of error, of 
late years, has been introduced about ** orders*’ m the 
reigning syst^s, that we shall here again return to the 
subject, by ^juoting the opinion of others. The union 
of this tribe to the typical Hemiptera is so obvious, 
that it has been well observed, ” the affinity cannot be 
disputed, without a distortion of some of the most evi- 

* Mr^WeBtirood attributea the first announcement of this fhet to an 
author who mentions it ten veara after it fell under our own observation 
in Brazil; and then flippandy says. 1 Was Ignorant of tlie cireurostance. 





dem Mpril hiatoiy, ba^ng accompanied wa<3i 

anntwkaregairdtoihe^authority of all entomologlate.'*^ 
Tbe name author alao states that the transition is 
eflbcted through |he medium of the NotoneUjfia (or 
boat dies), and <mier of Latreille ^ whldi 

cmncide with the Cicadidta, in the small developement 
ofme|r antenntc and conical rostrum ; and with the true 
(or typical) ffemiptera, in their ros^m being frontal, 
their elytra coriaceous, and their oody generally de¬ 
pressed# With •prpper caution, however, the same 
learned author, not having entered upon the necessary 
analysis, observes, ** it would at present be very Uama- 
hie in me to pretend to determine whether these insects 
(the Noionectidip) come nearest to ihe Iv^mipterous or 
homopterous (or CicAdph) type; jmt 1 ituy oWrvc that 
the probability is on the side of tif^e latter supposition, 
since the genus Rmmtra bears a strong analogy to the 
JUphcmero'. We perceive, however, the wings of the 
Hydrororisa becoming gradually more coriaceous, or 
rather corneous, and opakc; we perceive them ciossing 
one another more and moie, in order to make room for 
the enlargement of the scutellum, wlaich, with the tru% 
ocelli, and quadri-articulat^ rostrum, is ^e typical cha¬ 
racter of the true Jft^upfem (^r our Ctnnridvi>y*'t Our 
an^ysis of this group has, in a great measuret contirmed 
fllse views: we consider the NofonevtuUt us one of tlie 
aberrant divisions of the order; and, from its obvious 
analogy to the natatorsal by^ls and quadrupeds, wc should 
term this division the 4iutatorial ^family oP the Cmuien, 
Now. as the Nf'pidof are obviously the corfespunntiiig 
group among tiie Cimindfut, 41 follows that this* is the 
point of junction between the two ; althouf^ the jirccise 
sub-genus by which this passage is effected^ has^^iot yet 
lH>en ascertained. The second affinity regards the con¬ 
nection of the Cicadeg (the Ilomoptera of some authors) 
to the Lepidoptera ; and hire, again, we shall make use 
of the same authority in support of own decided opinions 

• Ilor. Eot, f. 376. t Hor. Ent , p. J77. 
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on this point. ** The immediate ipeans of transition from 
bomopteroiis insects to the lepidopterous^ is probaldy 
exempliBed in the genus Ateyrodes of Latreiilej the 
Tinea froletella of Linnceus, and the ^halene eulicifortne 
of Geo$roy. The history of this minute insect is the sub¬ 
ject of one of R^umur*s most interesting M^oires; 
when we leavn that it undergoes an obtect" (or com¬ 
plete)/* metamorpl^sis; that in its pupa state it is inactive^ 
and in its adult is covered with a farinaceous powder; 
wc are as little surprised that this great physiologic* 
should have considered it to be lepidopterous, as that 
Latreille, reasoning from its articulated rostrum, should 
have pronounced it to be homopterous. We are only asto¬ 
nished that the latter should have adopted any arrange- 
ment which would lercl us to fancy that he believed his 
observations on Ale.y' ides contradicted those of Reau¬ 
mur.” It is thus, as our author truly observes, “that the 
greatest naturalists, in every department of nature, are 
often right and wrong at the same time, with res|)ect to 
tlic same animal ; and that a person in search of natural 
affinities, has generally reason to conclude himself to be 
iperfectly correct, tjhen he has combined all their posi¬ 
tive observations, and rejecteil their negative inferences.” 
The farinaceous wings of«the FUitidcCy subsequently no¬ 
ticed, induced our author to pronounce them as “ inapir 
festly hearing a distant affinity to certain extreme Lepi- 
dopfera/' These insects, indeed, so completely resemble 
moths, (hat they may be jus% caUed the moth viradas. 

(•I HI.) 'Hie primatpy groups “under which we shall 
now arrange the cicadas, will Ixi! considered in the light 
of famelies, and may be idius concisely enumerated:— 
1. 'I'he trueVtcadiV/^, or singing insects ; so named from 
their musigd powers. — 2. The Flatidtef or moth-rlike 
cicadas, having their wings generally covered with a 
white farinaceous powder. — 3. The Centrfmotulie^ or 
spined cicadas, remarkable for their small size, and the 
spines upon tlieir bodies. — 4, The NotmectidfPj or water 
cicadas, vulgarly called boat flies: these are few in 
number, and, as their name denotes, are aquatic. The 
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M type » nbcerttin, end may posaUiIy be Tepreaented 
by iiiaecta as hate the g^ateat Kaemblmoe to tSe 
Coceida, 

(1S2.) The tme cicadas (^Cieadida) stand/at the 
hei^ of the tribe, as thb pre-eminent typical damily: 
they vary considerably in sise; and comprise, with but 
ttpo or three exceptions, the largest insectfi in the whole 
tribe yet discovered, as well as sonie of the srealleBt. 
Amid this diversity, there is one character, however, by 
%hieh hearly the* n4iole may be recognised,—that of 
having the antennie placed directly in front of, or before, 
the eyes. The front of the head is always swollen as 
if inflated ; and these inflated parts are always crossed 
fay very flne transverse or horizontdl linis, not unlike 
the plaiting of a shirt frill. (>& what use this singular 
structure is to the insect, we knaw not; but it is so 
generally prevalent, that we may attach some weight to 
ita variation. There is a considerable variation in the 
neuration or nerves of the wings: some groups have 
^ese members transparent; while in others, the upper 
or larger pair are opake, and ornamented with bands, 
spots, and other markings ^ these difl&rences give rise bP 
further separations oj sub-families, each*of which seem 
to possess some peculiarity of* economy ; hence we can 
easily discriminate two leading divisions1. the 
eadintr^ or singing group; and, 2. the Ceraopiiue, or 
hopping cicadas. 

(123.) The singitfg cifadas (Cieaditue"^ are conspi¬ 
cuous for their bulk, dhd have Iwen long cel^brati^* for 
^eir economy. Many of the exotic species, wheif their 
wings are expanded, roeastile six inches in t^trerne 
length,—a size superior to that of many of me humming 
birds. The body is remarkably thick and robust ? and 
they fly with such rapidity, that the eye cannot follow 
them. With the exception of one species, Ciratht An^ 
gitca, these insects are unknown in our misty i^lanrls, 
are children of the sun, and love to bask in mote genial 
climates. As this power of rapid flight is one of 4he 
great peculiarities of these creatures, so the members 
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by which thi« is effected deserv^ attentioo. The winff 
ire long; and pointed towards the end;—a fOTm peci^ 
liarly adapted for swiftness; in general; they are dear 
and transparent; but some few from India and Africa 
have the anterior or largest pair opake and coloured; 
in both; however; they are marked by regular distinct 
nerveS; whick are divided into large cells towards the 
thora^; and into numerous smaller ones at the edges. 
But what more especially distinguishes these insects, 
When alive; is their faculty of emitting a very Idud, and 
—according to some authors—a not unmusical noise. It 
may be readily supposed that a power so very unusual 
among insectS; Would excite great attention; and we ac¬ 
cordingly find tlKit the cicada was one of the most 
celebrated insects of • ;^tiquity. Philosophers did not 
disdain to write upop u; while the fictions of the early 
poets invested itwitli perpetual youth; and exalted it to 
the rank of a demigod. M^e find the cicada perpe¬ 
tually extolled as an emblem of constant gaiety and 
uninterrupted happiness; as little cheerful beingS; be- 
> loved by gods and men.” Anacreon; in his celebrated 
«>Ode to the Cicada^,describes m glowing colours the un¬ 
interrupted fWicity of this creature. The Athenian 
patricians wore golden ornaments representing the ci. 
cada#n their^hair, to denote their national antiquity, or 
to intimate that, like these insects, they were the first-born 
of the earth. It has been ingeniously remarked, that, 
the infant state of music, st'ems to have preferred 
the^ natural sounds ot> some ajiimals to those of their 
uncouth insttumeiits, and that hence arose the extra¬ 
vagant* praise bestowed i^on the cicada. The ancient 
fjorri, a people of Greece, are relatetl to have been so 
charmed vyth its song, that they erected a statue to its 
honour. The following fable, relative to the same 
people, is too poetic to passt^d over. A certain mu- 
gjiciaii of LocriS; contesting with another, w^d have 
spilt chance of victory, by the breaking of two 
cicadtS^ of his lyre, but at this critical moment a cicada 
numt hts aid, and resting on the broken instruffient. 
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iteiRg 80 well, that Locrian was declared victor. 
Hie countrymen, in tee*imony of dieir gratitude, erected 
a statue to the insect. There is a beautifhl antique gem, 
%hich we saw either at Rome or Florence, coimemo. 
rating this supposed event: it represents the figure of 
the player, with the insect perch^ upon his lyre. No 
author we have met with has given a better idea of 
the singing of a cicada, than old ^^rcgrave, who says 
its tune logins with ffir, guity and continues with tft>, 
tdsT This, \re tan affirm from experience, exactly 
expresses their long-continueil and monotonous chirp. 
In the olive plantations of Italy and of Sicily, and 
those which cover the beautiful plaiiC of Athens, we 
have heard innumerable hosts of tbtse raerry creatures 
daring summer ; and the noiseso IdUd, that it may 
be heard at the distance of haU' a mile. Strange to 
say, however, the traveller is nol able to see one of 
these creatures, although hundreds surround him on all 
sides : while thus recreating themselves, they invariably 
perch on the branches or stems of trees, some dis¬ 
tance from the ground ; while their plain dusky colours 
assimilate so closely to ijiat of the,d)ark, that the mo«t 
practised eye can scarcely detect them. It generally 
happens that the concert is Jbegun by one, who seems 
to have more power than the rest: he G»mment||p with 
all his might; and in a minute or two, all the surround¬ 
ing trees seem to join in full chorus. Many fables 
among the ancients,* andamuch erroneous matter by the 
moderns, has been ^blished /egarding^the mejns by 
which this singing is produced. Reaumur, however, 
with his usual patience and accuracy, solved «he diffi¬ 
culty : he discovered two large muscles, ^hich at their 
point of union formed a space almost ^ square; by 
moving these backwards and forwards, he discovered, 
to his no small astonishment, that the could make a 
eicada sing that had been dead some weeks ! The 
soun^is emitted through two large apertures, one on 
each side of the body, which are partly coveted by 
valves: in some species from Brazil, these apertures 
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are extended to the upper side of die abdomen, where 
they have a considerable resemblance to. those in the 
pipes of an organ. The female cicada, however, ia 
entirely, without this apparatus; hence the old Greek 
adage that the Cicada were paiticularly hi^py, because 
they haSl silent wives. Aristotle mentions them as de¬ 
licious food ; (but raaccaroni has long supplanted them 
in the estimation both of the modern Greeks and the 
Italians. 

(124.) The second division ^f thb family is rovnposedr 
of the C]jioo?iN«, or jumping cicadas. They are all 
of a very small size; and very difierent, in their e- ter- 
nal appearance, tt th? last: they have no musical powers: 
and their longi hinrler h'gs are saltatorial, adapted 
for leaping. These litt' creatures'are abundant in all 
verdant situations during summer, particularly among 
the foliage of trees,* and high grass. 'I'he larva or 
grub, as before observed, has the singular property of 
producing a frothy liquid, precisely like human saliva, 
ill which its soft tender body is secure, and in the 
middle of which it constantly resides : hence the vulgar 
i]p,ines of cuckow epit given to the larva, and frog- 
hopper to the ^dult or perfect insect: the oceUi, or 
simple eyes, in this group,, are only'two; and the supe¬ 
rior called by some the elytra (we think im¬ 

proper so), are nerved in a very different manner to 
those of the true cicada. The genus Ledra is the 
only one wherein the thorax ijf. ornmnented with horns 
or other excrescences; qnd this appears to represent, in 
its owit circles, the Centronotida, I'he foreign jumping 
cicadas %Te innumerable, and are so little known, that 
out of morcf than seventy species we discovered in 
South America, we believe that not one half have been 
described. 

(125.) The moth cicadas, or the FLATiDis, compose 
the second great division or family of the tribe. ^ the 
Cicadida form the typical, so this constitutes the tub- 
iyptea^grrmp; and every one can perceive bow beauti¬ 
fully it represents the order of Lepidoptera^ They ate. 
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ini ftet, cicadas disgui^ as butterflies and moths: like 
these latter, their wings are very broad, obtuse, and, in 
many genera, covered with minute scales, which appear 
to the eye like a flne powder. Even in such sa have 
not their wings so covered, this powdery subs^nce is 
found upon the body, or on other parts: here, however, 
the resemblance ceases, so far as the structure of the 
two orders are concerned. The mo^ cicadas are nearly 
all cotifined to the tropics of the Old and New World: 
^heir rlpresentati^ea in are the srnaU aberrant 

f -u. - of Isms ’b. an * « '»a<*h ; these live in 

V ickets, and in; .e the hedges in 

suii mei T) c form f »a il the position of the 

antcL.ife, loined to tt. ‘.heswings just alluded 

to, offer *he best anh . prevjdeiit characters for this 
family. We have seen tlia* the^iront of the head, in 
the CicadidcBf is swollen, or at least convex; but in 
these insects it is either perfectly flat, as if cut oil*, or 
divided into two concave hollows, at the bottom of 
which, immediately beneath the eye, is placed their very 
small antennie : the front is also destitute ot those flne 
horizontal lines so prevqjent in ^}\fi first great divisiqp 
(^Cicadiadai),* A remarkable exception occurs to the 
generally truncate shajie of the heatl, in the genus rul- 
gora, where this part is lengthened and swollmi to an 
enormous size, more analogous to the snout of an ele¬ 
phant, or the horn of a rhinoceros, than any tiling else. 
This structure, hovfbvert^trange, is in strict accordance 
with one of the mos^ prevalent laws of uaturei# The 
Ftdgorina, in the circle of the Flatido’, seema to be 
the rasorifd type in regard 9o birds, and the thysanuri- 
form with reference to insects; both of which, as is 
well known, are remarkable for the appepdages which 
adorn their heads, which are frequently so sfrange as to 
give them the most grotesque appearance. But the 
analogies of the Fulgora do not rest here; on its lower 

• 

* ItnArlwas'wetl to obibrvo here, that Dr. Loach baa mUj^ken the 
mode of ioaertfon of the antennas in hi* genua Cereojdt, and haa tiuia made 
hfa third atirpa both erroneoua and artifleiaL 
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lyingi we have the eye-like irid^^nt spot of the noo^ 
xM peacocks, as if Nature intended to show how beauti* 
folly she could make a bird and an insect represent each' 
othCT. c^Gallinaceous inrds, pachydermatous quadrupeds 
(like thf elephant), stag butler(Lnconuto) among Co- 
' leoptera,axe always the largest of their restiective groups; 
and consequently Fulgora, which represents all these, 
is not only the largfst of the moth cicadas, but is equal 
in siae to (.he most bulky of its own tribe. We had no 
intention of touching upon this analogy, beautiftil as 
is, but we recollected that some explanation was neces¬ 
sary for deviating so much from the usual arrangement 
of this group, 'fhe JTttft/orrt? are called lantern flies; 
and, if what ht.s be^n said of them he correct, the name 
is peculiarly appfopriatv. Madame^erian, well known 
for her work upon Surinam insects, relates an amusing 
anecdote about the groat lantern fly of that country. It 
seems that she had caught several of these insects during 
the day, when tliey emit no light; and being ignorant 
of their possessing this property, she put them, with 
some leaves, into a box, which was laid upon her bed¬ 
room table. In th«j middle of the night, her captives, 
iinding themselves debarred from their usual nocturnal 
excursions (for these inse<:tR repose during the day), 
began |b buzz ^bout and made every effort to escape. 
The noise thus produced awoke Mad. Merian, who, find¬ 
ing it impossible to sleep with all this fluttering, got up 
and opened the box to release brr prisoners. What was 
her surprise at Seeing it filled, as slffe thought, with large 
sparks «f fire I—in her momentary fright, she let the 
whole fall to the ground : life insects, thus released, be¬ 
gan flying about the room in all directions, like so many 
moving candlps. Our authoress goes on to state, that 
by the aid of two of these living lights, she was able to 
read the smallest print. Another conspicuous spedes,^ 
F. Candelariaf although much inferior in size, is found 
in India; but Europe possesses no such wonders. There 
is, indeed, a small insect called Fulgora EuropaOi but 
which is of a di&rent genus to the true lantern flies,' 
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these latter being excljMively tropical. Two or three 
small but curioudy shaped genera, aA JM/thoxt 8te., aiB 
placed at the end of this family, although their affini* 
ties are at present uncertain. • 

( 126 ). The homed cicadas, or the Centroiiotidji, 
constitute our third great division. The whole insect 
world cannot produce such extraordinary %nd.<eccentrie 
shapes as are exhibited among th^e little creatures: 
were they of a moderately large size, any ono might be 
Achibitdh as a monster, and the most fanciful imagin¬ 
ation would be sorely taxed to invent any thing more 
grotesque than Nature herself has produced. The Cen- 
tronotidiSy with very few exceptions, are exclusively found 
in the forests of Troj)ical America, v^ereHhey live, fre¬ 
quently in little societies of thei{ own, \ipon the young 
shoots of plants, which they pB)be and suck as die 
Aphides do in Europe; for these la\ter insects, so far as 
our own personal observations have gone, are not found 
in these regions. This fact aflbrds an additional rea¬ 
son in support of our belief that these two families are 
analogous, and that both are types of the ruminating 
quadrupeds, in other worde, ra#oria/.c^How little the Ccn« 
tronotidep are known, may be gathered from the fact, that 
out of near a hundred species found by us in Tropical 
America, not more than one half are described indiooks. 
Yet, abundant as those insects are in those regions, which 
* may be termed their metropolis, only two species appear 
to inhabit l£ngland. Tlneipf these, however, Cmtrmotus 
romutusj is not iincoftmon, and gives a very good idea 
of the whole family. Its head and breast aro>larger 
than all the rest of the bodyf the former is thicii, broad, 
and truncate, but of a very different form to any among 
the Cicadida or the Flaftdce. The chief, singularity, 
however, lies in the thorax, which is enormously deve¬ 
loped: on each sifle arises an acute spine, pointing 
outwards, so as to lesemhie the boms of a bull, or rumi¬ 
nating quadruped; while the hinder part is piolonged 
into another spine parallel with the body, and whi^ it is 
Obviously intended to protect: the wings are transparent^' 
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and, bodi in their form and neun|^on, much more resem¬ 
ble the typical cicadas than they do the Flatidm* Who 
that looks upon this singular little creature, will not be 
immediately reminded of a bull ? The truth is, that the 
mind o| man is instinctively prone to comparison; for 
the imagination will frequently associate together two 
or more things, having not a single property in common, 
yet so shaped as t(y suggest the same ideas. No better 
proof of bhis can be mentioned, than the resemblance 
which people very often imagine tke^* can trac^ in thl9 
faces of animals (particularly sheep) to those of their 
acqi^intances. Now there is as much diversity of phy¬ 
siognomy in otfe race as in the other; yet the analogy 
between thenuis sr remote, that, although it may strike 
the imaginatioif with irresistible force, it would fre¬ 
quently be difficult tq state the reason of the similitude. 
Now, this is precisely the case with those remote analo¬ 
gies, or representations. In the present case, however, we 
have more certain grounds to go upon. A glance at some of 
the Brazilian types of this extraordinary family may here 
be token. The largest species yet discovered {^Mcmbra^ 
^ spinosa Fab.), its general shape, exactly resembles 
a very large thorn from the stem of a rose tree; and the 
spine upon its thorax is sq, formidable, that we have had 
OUT fingers severely wounded in attempting to capture 
it. Another (Hocidium glohulare) has a little fanciful 
diadem of round balls and spines rising from the thorax; 
and this is so spreatl over thc^insdlt, that every part of 
its body is pibtected. ^n another group {Polggiypta), 
all thece spines disappear, and the thorax is lengthen^ 
out in front into a snout-sbaped process, as long as the 
whole body ;^thus giving to them all the aspect of lan¬ 
tern flies. Another genus {DarnU) .might at first be 
taken for a coleopterous insect; for it is entirely cased 
over with a hard shell, without any external appearance 
of wings, which lie concealed beneath, as in Seut^ 
lera. In these cicadas, also, the head, although broad, 
is particularly short, and is so bent down as to be almost 
bid: the antenne are shaped like those of Ceroepie/' 
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but iUistead of being in of tbe eyo> they are placed 
i|^ . 8 hollow beneath it, aimilar to the Fhtidm* Suda 
are the primary, or typical, characton of this family ; 
but to attempt the definition of all those intervening 
links by which it is connected with the preceding^ would 
far exceed our limits. There are several small groups, 
peculiar to India and Australia, to which Npture has 
obviously assigned an intervening^ s^tion; for all her 
paces are slow and measured: if they f^pear otherwise, 
m they certainly do hi some few instances, we must set 
it down to our own ignorance of her productions, rather 
than to her departure from her usual principle of 
dual developement. * 

( 127 .) The fourth family of this dtrib»>appears com¬ 
posed of the NoTONiibTiD/B, or bimt flies,^constituting the 
natatorial or swimming type of ^ whole group. Our 
reasons for including these in6ectB*in this tribe, rather 
than in the last, cannot be entered upon in this place. 
It will be sufficient if the reader is made acquainted with 
the general form of these insects, and their peculiar ha¬ 
bits. For this purpose, let him fancy that a minute 
insect, whose shape imrqediately reminds him of thit 
Briti^ Centrmotua Genistee, but whosoi hinder feet are 
formed for swimming, he will thus have a very good 
idea of the general form of the boat flies; and more 
especially of the genus Fioa, or the minute Sigara of 
Dr. Leach. Without touching upon, their other pecu¬ 
liarities, it w'ill be 6ftfficq|nt to state that the Natonee^ 
tidie are immediately Anown their loi% hindea legs, 
the tarsi of which aie so compressed and fringed as to 
resemble oars; these enable the insect to swim with 
great rapidity. The shape of the body is thick and tri¬ 
angular ; and the outer half of the superiqjr yrings fold 
over each other. Dr. Leach very properly divides this 
funily into two groups; one (Nbtenecta) having the 
shitild (scutelium) large; the other, as in Ceriaia, being 
entirely without this part. On a fine summer’s flay, 
they may he observed basking in the sun, closewto the 
•^surface of the water, in dear ponds or ditches; here 



140 NATVBAL 'ARRATrfllBlIENT OF INgEOIV. 


they will condnue immorable for several minutes, with 
their hinder legs stretched out, in the same attitude which 
d boat’s crew assume when ready for a sudden start. 
The NqtonectidtPf like the Nepidm among the hugs, are 
rapaciojjts,—living upon small insects, whose juices they 
suck. The attitude we have just described, although 
apparently ode of listlessness, is really that of extreme 
watchfulness: the/insect is lying in wait for its prey; 
and the moment a luckless wanderer passes within reach, 
it darts upon it with the utmost rapidity, and IS out d2 
sight in a moment. Another singular habit belongs to 
thejip insects: they not only swim, but rejiose, upon 
their backs; that is, with the under side of their body 
turned upperniost i tMs is a wise provision of Nature, 
and admirably Suite*’ *othe nature W their pursuits; — 
by resting in this portion, their eyes are directed fully 
to that quarter whefb they are to look for their prey; 
while, if they assumed the usual position of other insects, 
they would gaze upon objects either upon the surface, 
or above it. 

(128.) Let us now look to the analogies which these 
insects possess to ether classes of beings. The Noto~ 
nertida arc cleanly an aquatic type, and offer an imme¬ 
diate point of union with the typical Hemiptera; their 
close affinity w^th the Nepndee is admitted by all writers; 
and we have frequently observed, both among annulose 
and vertebrate animals, that one of the transitions of 
nature is made by an aquatic group. All natatorial 
typesj among birds, rep»«sent th » shrikes and the fly¬ 
catchers, wlio have the peculiar habit of watching for 
their pr'y from a flxed station, and seizing it, not by 
pursuit, hut%y surprise, just as the insects now be¬ 
fore us. Njitatorial types, moreover, have always the 
largest heads ; witness the hippopotamus among the 
pachydermatous quadrupeds, the whale among the Cc^o- 
eeu, and ^tHeeperidee in the circle of diurnal butterflies. 

(129-) In regard to the remaining family of the pre¬ 
sent tsihe, we can say but little. If we merely looked 
lo those genera which showed the greatest deviatimi 
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fiom the families already enumerated, we might sup* 
pose that Anrcusa or iSeto would probably form part of 
another great division, or that some of the lanigerous 
genera, resembling Coccus, would here intervene ; but 
we do not, at present, venture to act upon such vague 
suspicion, and shall therefore leave this part of ttte series 
for future investigation. t ^ 

(ISO.) Having now gone throu{|^ the two typical 
groups of the order Hemiptera, we shall at once 
^oceecbto the th/ee« others, which appear to form the 
aberrant divisions,—namely, 1. the Aphides, or plant 
suckers; tl)e Coccides, or meal bugs; and, 3. the 
Akyrodes, • * 

(131.) The Aphides, or plant|lice» as we have 
already observed, site all of a very Anall, and often 
minute, size, and live fur the Viost part in societies. 
Three of these families are represonted by the Linnsan 
genera Chermen, Aphis, and Thrips; while that of 
Leacirs Eriosoma is a type of the fourth. Of the 
Chertnes, we possess, comparatively, but few species; 
they arc found on the leaves, young shoots, and bark of 
different plants: in theit^ larva sta^, they seem to ei^- 
hibit a considerable affinity to the Copcides, or plant 
bugs; and we think it is to that family, rather than to 
this, that some of them really belong: like the Coccides, 
many of them are coated, particularly tl^wards the tail, 
with a ducculeiit or cottony substance of a white colour, 
and of a clammy tenjciou| nature, which exudes from the 
pores of the animal. ^Tliese flocculent eotton-lilte fila¬ 
ments are very conspicuous in the Chermes*Alni^ which 
may be found, during suiniger, on the leaves aqd shoots 
of the alder tree. The larva, as describecPby Dr. Shaw, 
is entirely covered about the hinder part by thickly 
fasciculated heaps of viscid down or cot&n, which, if 
purposely rubbed off, arc quickly reproduced by die ani¬ 
mal, which secretes the white fibres from large pores 
placed in a circle at some distance from the vent. These 
Urvs, or grubs, are gregarious; often appearing in such 
Auml^rs on the tree, that the whole of the shoot they 
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aM Upon apipears covered with wbitse cotton^ wbicb/lf 
toixdied by the finger^ separates into distinct tnfts,—^ail 
effect produced by the animals being suddenly disturbed, 
and tl^n moving in all directions. When tiiis cotton is 
brnshed oiF, the larva appeaijs of a pale green'colour, 
varied with black spots. When arrived at its complete 
or perfect state, by casting its pupa skin, it is entirely 
green, with transpuent wings. If disturbed, it leaps 
with great agility, frequently flying at the same time.* 
(1S2.) The true Apiiidks, or<iplant lice, are wcC 
known to infest the early buds of the roae tree and 
other plants, upon which they continue to multiply 
during the whole of summer. The habits and economy 
of these singular in'iects are so well known, that we shall 
here chiefly coniine oii remarks to their external cha¬ 
racters, and their geqpi’al history. The body is thick, 
fat, and round, having, towards the end, three horn-like 
bristles, one of which is on each side, the other at the 
vent; these terminate in a little knob, and are move¬ 
able ; their use, however, does not appear to have been 
detected; the head and eyes are very small,—'the latter 
prominent; while tfie antennsjf, unlike those of all the 
other families, as long as the body, slender, filiform, 
and composed of seven joints: the wings also differ 
greatly from all other hemipterous insects; they are 
perfectly transparent, and distinctly veined,—assimi¬ 
lating, in short, to those of the hymenopterous order. 
Like those insects, they bav^ likewise the power of 
forming a honfey-like secretion frem the vegetable juices 
upon ^licH' they subsist, althougii by a totally different 
process.. In most species<of ihe Aphides, both males 
and females Acquire wings at certain seasons; but in this 
respect they are subject to great variation,—there being 
some males and some females that never have wings ; 
again, there are some females that become winged, 
while others of the same species do not. The Aphids 
are the most defenceless of all insects, for they can nei. 


* Shaw, Gen. ZooL, vl. 1187. 
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iher fly nor run Bufficiently fast to avoid danger: they 
■eem never to make use of flieir wings^ hut £wt the pur» 
poee of flnaUy leaving the little society in which they 
were bom^ and estahliBhing fbr themselves a distinct 
colony ) while the feet^ aj^though perfect, are remarkably 
slender, and only enable the animal to walk ver^ slow. 

(199.) The honey-dew, according to the observations 
of the late Mr. Curtis, is chiefly,* ii^not entirely, occa¬ 
sioned by these insects. Were a person," observes our 
higenious author, ^ ^to take up a book in which it was 
gravely asserted that in rome countries there were certain 
animals which voided liquid sugar, he would soon lay 
it down, regarding it as a fabulous tale, calculated to 
impose on the credulity of the ignorant and yet such 
is literally the truth. The superior Ase of the Aphis 
SalicOif or willow plant-sucker, 4rill enable the niost in- 
credtilous observer to satisfy himsolf on this head. On 
looking Btedfastly for a few minutes on a group of these 
insects, while feeding on the bark of the willow, a few 
of them will be perceived to elevate their bodies, and a 
transparent substance evidently drop from them; which 
is immediately followed by a similar motion, and a disj' 
charge like a small show'er, from a gycat number of 
others. On placing a piece of writing paper under a 
mass of these insects, it soon became thickly spotted; 
holding it a longer time, the spots became united from 
the addition of others, and the whole surface assumed a 
glossy appearance* d tasked it, and found it as sweet as 
sugar. I had the les« hesitatiqn in doing this, having 
observed that wasps, flies, ants, and inse&ts widiout 
number, devoured it as quickly as it was produced. In 
the height of summer, when the weather is^hot and 
dry, and the Aphides are most abundant, the foliage of 
the trees and plants upon which they reside, is found 
covered by this substance, generally known by the name 
of honei/^deto.’* After combating opinions that this 
WHS either exuded from the plants, or harl fallen from 
the atmosphere, Mr. Curtis observes:—As far jas my 
own observation has extended, there never exists any 
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honey-dew but where there are Abides: such, how<^' 
over, often pass unnoticed, being hid on the under sido 
of the leaf. We have some grounds for believing," 
Mr. C^tis adds, “ that a saccharine substance, similar 
to that\)f the Aphis, drops from the Caccus also. 

(134.) The astonishing fecundity of these insects 
has no parallel in the animal creation. In summer, the 
young are produce^ dlive from tlie body of the parent; 
but in aitfuran, the female deposits eggs on the stems 
of plants, near the embryo shoots, these arcdiatchofi^ 
by the sun early in the spring* How beautiful is this 
care of the Creator for the meanest of his creatures! If 
the last autumnal brood of the Aphides was brought 
forth as the fo;:iner^ the frosts of winter would inevitably 
kill all, and ext^rmins. tbe race;* while the same sun 
which brings the eg^^ to maturity in spring, expands 
the young leaves upim which the parent insect intended 
her future progeny should feed: thus both leavbs and 
insects come into life at the same time. But the most 
wonderful part of their history is the power of con¬ 
tinued impregnation through a great many descents. A 
pregnant female, ^cpt by ijnself, proiluces perfectly 
formed young ones, which, though kept separate, will^ 
in a short time, produce others; and thus several gene¬ 
rations follow each other. The male insects only 
appear in autumn; and this may explain why the last 
autumnal brood is enclosed in eggs. Reaumur com¬ 
putes that each Aphis may produce about 90 young; 
and (hat, in eonse([uence, in generations, the de- 
scenda^its from a single insect would amount to the 
astonishing number of 5,904,900,000. Were it not 
that these inhncnse multitudes are called into being to 
furnish food for other races, they would be sufficient to 
destroy vegetation, and annihilate the empire of Flora. 
We accordingly find that, in due season,** they become 
the prey of many other animals, both in the bird 
and insect world. During most years, observes Mr. 
Curtly, the natural enemies of the Aphides ure sufl^ 
dcient to keep them in check, and to prevent them from 
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ifohig essential injury plants. But seasons sometimes 
oecar; when their increase is so prodigious that severe 
damage ensues/both to the crops of the husbandman^ 
ond to vegetation generally. Among the hop ^plant¬ 
ations, for instance, the Aphides are so prevalent, that 
the scarcity or abundance of the crop entirely oepends 
upon their ordinary prevalence or unusuaPplepty; and 
hence the frequent reports on this sifeject in the news¬ 
papers. Vain would be the attempt to clear a hop 
garden of these peini^ious insects, or to rescue any ex¬ 
tensive crop from their tianeful ravages. Even violent 
rain has but a partial effect in destroying them. Mr. 
Curtis immersed, in a glass of water, tl/e footstalk of a 
leaf of considerable length, from aaetow plant beset 
withr Aphides, On ftnmersioii, they did not quit the 
stidk, bui^'immediately their bodies assumed a kind of 
luminous appearance, from the mmute bubbles of air 
which issued from them. After an immersion of six¬ 
teen hours, they were taken out and placed in the sun¬ 
shine, when some of them almost immediately showed 
signs of life, and, upon an average, not one out of four 
was killed. So little effect, indeed, ^ad this cold bathi 
upon the rest, that one out of the survivors, a male, 
very soon after became winged, and another, a female, 
was delivered of a young one! ^ 

(155.) The of Linn ecus are such exceedingly 

minute insects, that to the naked eye they seem but as 
little specks, or rathef like short lines, not exceeding 
the length and tbickneip of the letter i. Ii? spring, these 
minute creatures may be found running about theqietals 
of flowers, particularly the dandelion; but in summer 
‘ and autumn, they fly into houses, if not in swarms, at 
least in considerable numbers; they aligl^^ u^on the 
hands and face, and occasion that troublesome irritation 
which many people experience during hot weather, 
without knowing the cause. Minute as these creatures 
are, Mr. Kirby considers them as highly noxious to the 
fa^er, by deriving their nourishment from the embryo 
gnuns of the wheat plant. 
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(156.) In a scientific point of yiew^ the Thript is a 
ftili more interesting; insect, since it unquestionably 
unites a suctorial order with another that is masticating. 
So naturally is this genus connected to the Aphides, the 
Cherm^t and the Cocci, that neither M.Latreille, nor any 
of the subsequent refonqers, have materially disturbed 
this arraogeihent; they include Tftrips and Aphis in the 
same family, placing the Cocci immediately after. All 
entomologists admit that Thrips is a mandibulated type; 
although, from the excessive nynunless of the^speci^s; 
and the consequent difficulty of understanding with 
accuracy the parts of the mouth, we are somewhat de¬ 
ficient in figures and descriptive details. Sufficient 
evidence, however,4»is before us, to show that this genus 
connects the Hemipt- < a, which is a suctorial order, with 
some other which is lioth suctorial and mandibulated, or 
furnished with jaws*. The question, therefore, which 
Tcuiains to be settled, is, to what mandibulated order tliis 
genus leads. Now, there is only one in the whole of the 
Annuhsa, where the mouth, in the same manner, is 
provided both with jaws and a proboscis; and this order 
is tlie Hymenoptersi. The very aspect of the figure of 
Thrips given by Reaumur, bears no slight resemblance 
to the genus Scolia ; and> that species figured by Mr. 
Westwood, n;;^ less reminds us of a hymenopterous 
insect. Great credit is due to Mr. llaliday, one of our 
best entomologists, for his valuable memoir on these 
insects; although we cannpt ehtertain his idea of 
erectmg th^m'into an a^der. Tu his paper, and to'Mr. 
'Westwood's valuable figures and dissections*, we must 
refer the rea^der, — contenting ourselves with retaining 
the opinion of Latreilie, that Thrips enters into the 
circle of thf; Aphides, 

(157>) The Aphides present us with some of the most 
extraordinary analogies in nature. These singular crea¬ 
tures, as will appear by analogical comparison, represent, 
in their own circle, the hymenopterous order among the 

• r 

* Modem ClasBificatioii of Iiisecta, ii. 1. fig. 57. 
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Ptihtilf tile rasoriftl oitier among birds, and the rumi* 
nating tribe {UngukUa) among quadrapeds. Dissimilar 
as these groups' are from each other in outward appear¬ 
ance, the reader will be nevertheless surprised wRen he 
learns how many things they possess in commons One 
of the chief peculiarities of the Hymenop^era, is their 
power of producing honey,— a facu^y which *is given 
to no other insects but to them and the Aphids: both 
are eminently gregarious «>— living in large societies or 
sVRirmB * and in tiofh do we find that one female is 
generally the parent of a whole community, which feed 
and live together. The wings of the Aphides are clear 
and transparent; and the structure of their nervures are 
more like those of hymenoptcrous inft'tjts* than of any 
other order; while the Thrips, as we have before inti¬ 
mated, bring these groups into •immediate contact. 
Next compare the Aphides with the scansorial and ra- 
sorial birds ; all these are typically gregarious, feeding 
only upon vegetables, and uncommonly prolific. The 
great devclopement of the tail is one of the chief cha¬ 
racters of these birds ; while the Aphides are almost the 
only Cicades which have ^;audal applndt^es. It gene-* 
rally happens, as a necessary consequence of remote 
comparison, that the more dissimilar are the objects 
compared, the fainter are their analogies; but some¬ 
times tills is not the case ; and a remarkable exception 
to the rule is presented to us on the present occasion. 
Every one knows that it from the ruq^inating ani¬ 
mals alone that man dA-ives that healthful and saldbri- 
ous beverage which in the early ages of society fdrmed 
his chief nourishment. Nd other vertebrate nniraal 
has been intended by nature to supply us with 7nilk, 
Now, if we look to the annulose circle, and inquire 
whether Nature has bestowed upon any of these tlie same 
power of secreting a fluid destined to feed other crea¬ 
tures than its own young, the reply is in the affinn- 
ative: the Aphides exclusively possess this faculty. 
When Linnaeus, therefore, with so much reason, termed 
these little creatures the mikh cows of the ants, and 

L 2 
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vben all subsequent naturalists have wondered at tbe 
beauty of the analogy^ we may well be struck with 
admiration at finding this relation confirmed by those 
definite principles of the law of representation which 
we advocate. If the circular group which includes the 
Aphideg be compared with all those which comprehend 
their prototype here mentioned^ all these parallel rela> 
tions will come ouL. 

(138.)*The CoccideSi or plant bugs, succeed the last 
tribe: these are also of a very siua^i size, and-in thwr 
ordinary appearance resemble a scale ; all the parts of 
the body being concealed underneath. They live on the 
bark and leaves of vegetables, whose juices they suck; 
and are grealt pe^t«> to our hothouse and greenhouse 
plants. The niale* have wings, and are much smaller 
than the females, wftch are apterous. The Coccus 
Adonidum Linn, is a familiar example of this family: its 
shape has been aptly compared to that of an Oniseus, 
or wood-louse: tbe whole insect is of a pale rose colour, 
and appears more or less covered with a fine white meal 
or powder: the male is very small, likewise rose-coloured, 
fomewhat mealy, with semi-traq^sparent milk-white wings, 
and four long, filaments at the tail: the young are 
hatched under tbe husl; or body of the parent, and 
afterw’ards disperse to fred separately. In regard to 
their technical characters, the Cocci have many peculiar 
to themselves. The female alone is furnished with a 
rostrum, or sucker, while the^ male has only two large 
inenibranaceohs wings i^tliis circ\<ytnstance urould seem to 
throw^a suspiciou on the propriety of placing these in¬ 
sects in an order where thE number of wings are inva¬ 
riably four;’' more particularly, as Latreille remarks 
that the Coccus Ulmi has two poisers. But the whole 
characters, and more especially the innumerable analo¬ 
gies of these insects, show they are the most aberrant of 
Hewiptem, and therefore contain such insects as are 
most defective in the powers of flight, just as are tbe 
Coleoptera in the circle of the Ptilotaf while their ana¬ 
logy to the Cassidcsj Onisetts, and other chelonian types, 
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is lemarleably beautifttl. However destructive these 
insects may be to our fruit trees^ they seldom attadc 
such as'are in a sound and healthy state. The Coccus 
cacti, or cochineal^ has long been celebrated for tl^e beau¬ 
tiful scarlet colour it imparts by dyings and whi^ forms 
such an important article of commerce with the Western 
World. We may here advert to common lerror, still 
prevalent among unscientific persons, who suppose that 
the cochineal dye is extracted from a berry.* This has 
'Vligin Aed from tKS^ppoarance of the anim^ when dead: 
the female, in its fuU-grown pregnant or torpid state, 
swells to such a size, that the legs, an tennis, and pro¬ 
boscis become so small in respect to* the rest of the 
animal, as hardly to be discovered, by a good eye, 

or by the assistance of a glas^ so that, on a general 
view, it bears a greater resemblan^ to a berry than to an 
insect. We may also advert to Another error, viz. that 
the cochineal was a species of CoccincUa, or ladybird. 
This seems to have taken its rise from specimens of the 
Cocdnella Cacti being sometimes accidentally intermixed 
with the cochineal in gathering and drying. 

(139*) The analog^ which thil group bears to the 
Cassidee, the tortoises, and other oniseiform types, has 
already been brought lx:fore tke reader; but, if he wish to 
have this resemblance placed in the strongest light, let him 
look to the figure of the Coccuscataphractus of Dr. Shaw *, 
w'here he will see even the plates which compose the shell 
of the tortoise, actu&ly (J^fined in the most exact manner 
upon this pigmy repf^sentativc of the chelqpian reptiles. 
The whole animal, as Dr. Shaw observes, beiiig coated 
on the upper parts, in tht most curiou^ manner, in a 
complete suit of milk-white armour, as if cased in 
ivory." Again, in allusion to the resemblance which the 
Cocddes have to a krood-louse, he remarks, that “ their 
general appearance is very much that of an Oniscus, or 
millipede; the antenme in both having a strong resem¬ 
blance to a pair of forceps, being each curved inwards 
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and pointed/' Again^ in reference to the Coccus J4(h 
i^idum, he remarks, ** It has the appearance of a smaU 
miDepede, or Oniscus; being of an oval shape, and slightly 
convex above, with body divided into many trans¬ 
verse Kgments, projecting sharply on the sides, and 
fumishcHl with small processes 'or points.” Now, these 
words, intended to describe a Coccus, are equally just 
when app'iied to ail Oniscus; and, with very little vari¬ 
ation, wuifd be suited to the armadillos among qua¬ 
drupeds, and to the larve of the Eijlfinian butteirflies.^r 


t’HAP. IV. 

TUK IITMENOPTIERA. 

(140.) The order HyniKNopTERA, according to the 
series laid down in (}ur last chapter, follows that of the 
ttemipiera. If a zoologist, versed in the other classes 
of animals, was called upon to select that character which 
he considered as the most essential, it would be, that 
these insects haVe an appendage to the tail, either in 
the form of a sting, or an oviduct. This character, in 
fact, is so general, that it only disajipears in a portion of 
the order (Tcnthredo Linn.)' w^ich is aberrant, and 
where we shuuld naturally expect some one or more of 
the typical characters would-be lost. It is by this, also, 
that the analogy of the Hpmenoptcra to the thysanuri- 
form larva is produced; and both these, as will be clearly 
shown, are modifications of the ungulated type of qua¬ 
drupeds. Other characters, not so universal as this, are 
exhibited in their wings and mouth. The first, where 
they exist, are membranaceous and transparent, furnished 
widi corneous veins, arranged longitudinally and trans¬ 
versely, leaving large spaces,—a structure very different 
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from that of the Neufuptera: the xnoath is provided 
with homy mandibles Ind a lengthened rostrum, form^ 
by the maxillie; this encloses the tongue, which is used 
to lick up the food. The metamorphosis is variable, and 
shows how little can be depended upon this clSaractffl’ 
when taken in a primary sense. The larva, in the great 
m^Jonty, is apod or vermifonoll; but in one of the aber¬ 
rant groups it resembles that of the iLepidopt^ ; while 
the pupa is inkictive in all. Such, concisely, are the 
^iii characters of.t{)e order before us. It is distrilnited 
over the whole of thd world; and is, of all insects 
(excepting those which produce silk), that which, by 
the production of wax and honey, ia^ iceedingly ser¬ 
viceable to man. When we add, that ij comprises the 
bees, ants, and gallaflies, together wiRi the wasps, and 
ichneumons, it will be apparent that the Ifymenoptera 
are the most intelligent of all insets. 

(141.) Looking to the characteristics discovered in 
all circular groups of the animal kingdom which have 
been minutely investigated, we shall take these for our 
guide ; and thus, by synthesis, we presume the follow¬ 
ing to he the primary d^isions of class before us: ^ 
First, the Apidea, or bees, which live almost entirely on 
vegetable substances: the body is short, thick, and hairy; 
the autennfc short and bent, 2hd the legs comparatively 
^ort: they are nearly all nectivorous, anifhmineTitly social. 
The antsi (Formicidtp) appear to he the most aberrant 
family of this tribe. • 3. The SpkecMes, or wasps, which 
live, either in the lar^a 9r perfect state,* upon other in¬ 
sects, which are either killed and devoured,* or wounded 
and stored up by the parent ^or the support of the young: 
the most typical {Pepsia Fab.) are solitaiy; odly a few, 
like the European wasps ( Veapd), build theif nests in 
common. The body is lengthened, generally slender, 
and frequently petiolated ; that is, 4s if placed on a 
slender stalk: the antennie are slender and curved, but 
usually geniculated; and the legs are long, slender, and 
frequently serrated or spined externally. None of these 
insects collect the pollen of flowers, al^ough many feed 
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upon their nectar. The MutiUjda appear to enter into 
thia group, and to represent, rather than to aaaodate with, 
the Formiddo!, 3. The IchneumonideSf or ichneumons, 
where ^e appendage to the tail, which has hitherto been 
a sting, now assumes the office of an ovipositor, being em¬ 
ployed to deposit the eggs; the enormous developement of 
this organ in^the typic^ group {Fimpla, Fab.) is very 
remarkable: this, with ffie parasitic h^its of all these 
insects, tli^ir very slender filiform antenns, and their 
linear bodies, which are frequently^ompressedf appA 
to separate them as a distinct tribe from our fourth di¬ 
vision, the Ci/nipnides, including the ChnlciditeSf or gall 
flies. With few <.>xceptions, these latter are very small, 
and even min^ite,Juiser'tB, known at once by several 
remarkable pecu^iaritif •> * their and;nnffi are almost al¬ 
ways geniculated, and aometimes pectinated; the body 
and limbs are usually Ornamented with brilliant metallic 
colours; and the hind legs, like those of the coleo¬ 
pterous genus HalHca^ are sometimes thickened; and 
like them, according to Latreille, many have the power 
of leaping. They resemble the ichneumons in being pa¬ 
rasitical in their lar^a state, aneVthe ants by some genera 
being without wipgs. The fifth is the most isolated group 
of the whole ; yet the Tmthredinesy or saw flies, are so 
obviously allied to some ofthe typical Hymemptera, that 
they cannot possibly be removed from this order, merely 
because their preparatory state or metamorphosis is differ¬ 
ent. The perfect insect is immediately known by the ab- 
domen^being sessile, or jpined^o |he thorax throughout 
its who^ tlflckness; it consequently has no separate 
motion, like that possessed all the other tribes of this 
order. As it Is not our purpose to enter into the in¬ 
ternal arrangement Of these groups, in reference to what 
may be the circular succession o6 their affinities, we 
shf^ at once proceed to their analogies, as being the 
chief basis upon which the foregoing arrangement of 
the tribes is founded. 
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AnaiogUi nf the Hymendpteba to the Ptilota. 


Tribe* of the 


A$uU9gla* 


Order* of the 
PUMa. 


rPre-eminently typical; proboMli^ 
Annas. 4 or tongue very long; nectlTo-v 

C rouB. • j 

{“tssaST* J 

^t^YNiKii The inK>t abermnt of their circle*. 

Tenthbedikus. { “Sjy J 


LannATBaa. 

) 

HaliRBaA. 

HaMENOPTEBa. 

COLBOFTBBA. 

NauBorTBaa. 


We ground the correctness of th^^rgt two analo. 
gies upon the uiiqiftstionable facts, tnat the bees are 
the most typical, and that the ilfihecides are the rapto¬ 
rial, tribes of the order. This Arangement coincides 
not merely with the corresponding tribes of the Ptilota, 
but with every tribe in the vertebrate and other circles 
contained in our preceding volumes. The superior length 
of the tongue in the typical bees and butterflies is well 
worth remarking, and it. strongly ^ntrasted with thg 
universal shortness of this organ in tl)|e raptorial He^ 
miptera {Redumua Fab.), and the equally raptorial wasps. 
The ichneumons, corresponding to thejgreater part of 
the Pupiwra of Latreille, as representatives of the order 
in the entire circle, possesses one—and only one—of 
the typical characters in the highest state of develope- 
ment,—a circumstanq| \^ich jre have frequently hail 
occasion to point out is universu in all natiflul gyoups; 
and thus we consider the flipt three series of ^r table 
to be substantially natural. Respecting the fourth, in 
wl^ch we place the Ci/ntpetdctfXindudlng the* Chald^ 
didos) as a tribe distiact from the ichneuinons, we are 
not sufficiently clear. For a long time we were dis¬ 
posed to adopt Mr. MacLeay's opinion, that the ants 
\Formicida:) constituted one of the primary types of 
Ae order; in which case they would have stood jn the 
most aberrant position, as types of the Coleoptera; but 
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their stroisg effinitj to the more^ perfect and social 
mmoptera, and die impossibility of discovering the least 
relation between them and the Tenthredines, has induced 
us to <|oubt the correctness of this opinion^ and to substi¬ 
tute, for the present, the Cynipsides including the Chaiei^ 
dUet. The singular prolongation of the scuteUum in some 
of these inserts, which Latreille very justiy compares to 
ScuteUera, gives thbm, at first sight, a closer resemblance 
tOfColeoptera than any other insects of this order yet dis¬ 
covered: this, at least, we cansa^.—that two^r thske 
species found by us in Brazil have this aspect so strongly, 
that we mistook them, at first, for Mordelke* The pe¬ 
culiarity also Mentioned by Latreille, of most of the 
Fabricion Chtuleidyi/e enjoying the faculty of leaping, is 
another point wIucm i in they resemble the most aberrant 
tribe of the Coleojitera, no less than the Syphonostoma, 
or fleas, the acknowledged representatives of the beetles 
among apterous insects. Families, again, in which me¬ 
tallic colours run through the great majority of the 
species, are invariably the most aberrant in their own 
circles. We find this true in the humming birds, the 
tfuiagrine genus AgltiHa, the metallic pheasants of India, 
and the prisma^c mouse of the same region. It is again 
seen in the ChryjtomelidaJn the circle of the Coleoptera, 
in the Bupresti^, in tCat of the LameUicomeSf and in 
the Curculiomda among the Capricornea* However 
unprepared we may therefore be, to offer any opinion 
worth adopting on the rank of the K^halciditea and of the 
ants, ;we have not a douj[)t thdt l^th they and the genus 
Chryaipf tdgetber with the Mutillidasy are all repre- 
seiitativgs of the CnieopUrp., wherever their actual lo¬ 
cation in nature may As for the latter group,-— 
the MutUUday —we look upon them as more relat^ to 
the true ants by analogy than by affinity; they agree only 
in being apterous,—a circumstance so common in widely 
dif&rent groups of this order, that it is by no means 
sufficient to constitute an affinity. The analogies of 
the saw flies [Tenthredines) to the aberrant Neuroptera, 
(or thie PhryganidiB), although not so apparent, perhaps. 
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in ,liie perfect insects, are yet sofficienlly strong to cor¬ 
roborate the idea of t£rir being related to eai^ other} 
for both have their larvae eruoifoim. But in what 
manner, if any, the Tenthredines are connected^to the 
more typical bi^s, must be determined by analysis. 
Characters founded upon* any one single organ Ire ge¬ 
nerally artificial: yet it is very remukabl(f that, in the 
two tj^ical groups of our arrangement of this order, the 
caudal appendage performs the office of a stpig, while 
ifiidihe three aberran^livisions it^ assumes the functions 
of an ovipositor. Shou'id our theory of the primary 
types be correct, no better characteristic of them can 
be given. • 

(142.) Preliminary to our specia^^eafment of the 
habits, economy, distribution, and pecuuaritieB of struc¬ 
ture of the successive groups intb which the Jffymeno^ 
ptmi have thus resolved themselved^ we prc^ose making 
a few observations upon the order collectively. In the 
first place, we may remark that sexual discrepancies are oa 
perplexing to the entomologist here, as in the other or¬ 
ders, and there is as frequently a difficulty in associating 
together the partners of a. species: tl^s is conspicuous!}^ 
the case among the bees. In the acule§ted division of 
the Hpnemptera, there is, however, a tangible cha¬ 
racter whereby the sex of the inSividual^may be discri¬ 
minated ; for the males have one joint more to the 
antennte and the abdomen than the females. In the 
preceding orders of which we have treated, we have had 
occasion to observe tl^ pikrasitjcal habitl of mapy of 
the species, which occur more or less cfinsic^rably 
throughout all insects. Heijp, however, although it is 
found very extensively amongst the DipBera also, it 
reaches its maximum; for one grdup,the/c/mefi9nontde#, 
as we here consider diem, are almost exclusively para¬ 
sites. The term will receive its explanation by our ex¬ 
hibiting the characteristic and discriminating features 
whereby it distinguishes itself in the several tribes in 
which it occurs. The lehneummides, or, as the}! were 
named by Latreille, Pupivora, from the peculiarity in- 
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cidental to their mode of parasitism^ deposit thetr eggs 
either upon or within the egg or larva of the insect 
upon which they are parasitictd. The young, when dis¬ 
closed, if deposited upon the surface, eats its way into 
the iq^ct upon which it preys; but yet, guided by its 
instinct, it feeds so 'ca\^tiously as not to interrupt the 
vital furctions, ai^d the creature progresses to the ma¬ 
turity of the pupa state, but, of course, in a sickly con¬ 
dition. Slaving undergone this change, its insidious 
enemy still lurking within it, its existence thei/'drai^to 
a close, for the parasite, becoming less restricted in 
its diet, consumes all before it; and having by that time 
acquired its full growth, it transforms either within the 
husk of the ‘t upon which it had preyed, or it 
pierces through i uis^and spins i^s cocoon, and therein 
takes its metamorp|]|osi8 upon the surface of this case. 
Sometimes a larra"' feeds but one of these parasites, 
when it consists of the larger normal lohneumones; but 
myriads at other times inhabit it, when these are com¬ 
posed of ChahMites. In these last instances, more than 
one species frequently prey at the same time upon the 
edevoted victim, a^ we have repeatedly had occasion to 
observe, and much to our vexation; for, after having used 
every precaution to re »7 some rare lepidopterous larva, 
we have fouui^. all our assidous exertions thwarted by 
these tiny foes. It is not, however, the Lepidoptera 
alone that are subjected to these attacks, but some prey 
likewise on the Coleoptera ; |)id il is not improbable that 
all the orc^ers may be kifested by them, they having so 
little fellow feeling as to be destructive even to their 
own order.^ The second* kind of parasites are those 
which occur in our group of Sphecides: these deposit 
their eggs ^ithin the nests of other Spkeces, frequently 
of the same genus as themselves, fbr the purpose of being 
nurtured at the expense of the young, by consuming the 
food laid up in store by the provident parent; and, 
doubtlessly, these insects, being predatorial and carni¬ 
vorous, fe^ upon the unhappy larva itself. An awk¬ 
ward collision must of course sometimes occur, where 
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1^6 dovebpement of tb^ansitic krvale leu rapid than 
&at of its intended victiin^ and thU^ by acquiring 
early sufficient strength, neutralises the o^ect of the 
parents, and turns ** the tables '* upon its progei^. A 
subdivision of this parasitical mode of breeding we 
observe among the bees^Vhich morq resemble ^hat of 
the cuckoo than either of tfie other; aifd ^rom this 
circumstance, those genera of beesVherein it occurs 
have lieen called cuckoo bees. Here it is iperely the 
ffiHil that is laid up.«|^ store, that has been preyed upon 
by the larva of the paraSte; for the bee not being at all 
carnivorous, the genuine inhabitant for whom the provi¬ 
sion was made is starved by its abstraction ')y this intruder. 
In the bees that possess this habit, itji^nbvays an entire 
genus, and not a portion of a genus, as we have ob¬ 
served among the Sphecides; although the same object 
of resemblance is frequently obtaiifed, by these parasitic 
bees belonging very generally, from structural character, 
to a cognate division of the group, as we shall have oc> 
casion to instance below. With regard to structure, we 
may here remark, that it occurs in a less fully developed 
state throughout this sesnnd divisio]| of parasites ; bi^ 
this is compensated by the superior instjpet with which 
they are endowed, to enable them to evade the sagacity 
of the insects upon which tlieyprey. Instances, how¬ 
ever, of fearful retribution we shall record below, when 
we treat specially of the groups; and where we shall 
show that severe puirishmeiit has followed the heedless 
temerity of the parasij^, '^hen has too Tashly es^osed 
itself to the indignation of the enraged phrenj^ Al¬ 
though we have already obscigved that £hcre areppparent 
deficiencies in the analogical structure o^ these latter 
parasites, we are not to note tliSse as defeetsi hut as a 
further exemplification of the universal economy exhi¬ 
bited every where in nature, which, fitting every ^ing to 
its end, is never lavish in superfluous, and consequently 
useless, implements. 

(143.) In speaking hereof the parasitic habits of 
Hymenopteraj we may notice, that they are them- 
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eel^es exposed to the parasitiesl propensities of indU 
viduals belonging to other orders. This we here mereljr 
glance at, as we shall have farther occasbn to notice it; 
and it<i therefore remains for us to observe, in these 
general remarks, that we think it very probable that 
this orcler of the ffymenoptera will, eventually, when it 
shall have otitainec^all the attention from entomologists 
that it so well merits, prove numerically as extensive, 
or perhapG more extensive, than any other. In cor¬ 
roboration of the plausibility of'diis supposiUon,^ 
have only to advert to the hosts of minute Hymenoptera 
discovered throughout the small area of our own 
country, and deScribed by Messrs. Walker and Haliday; 
and when we'^rod ct upon the prolific exuberance of 
more genial climai-. s, exemplified in the multitudes of 
insects of the favourite orders of Lepidoptera and Co- 
leoptera which the “zeal of coUectors have brought 
together, we may rationally expect that an assiduity 
equivalent to Mr. Darwin’s would speedily advance the 
species of Hymenoptera to a triumphant competition 
in number with the most numerous of the recorded 
omlers. 

(144.) The Apides, or bees, compose our first large 
group. These insectswell known, from the uni- 
versid reputatiop of the typical genus Apis, the do¬ 
mestic b^, which, from its social habits, has ever been 
esteemed emblematical of the monarchical government; 
whilst its steady industry, in storing up provision for 
the contingencies of a barren piriod, have been the 
admired theme of sages and moralists, who have con¬ 
stantly referred to it to rousc the inertness of indolence, 
and have cited it as an example of prudential foresight. 
These have thus given a name to a large group of 
insects, which, upon the progress'^of systematic ento¬ 
mology, were found to possess certain analogous pecu¬ 
liarities of structure. It must not, however, be inferred, 
because the bee most extensively known is social in 
its habits, and has been domesticated by man to con¬ 
tribute to his luxuries and comforts, that all bees par- 
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tidpate in these instiiut^ and are elually fitted for a 
similar sulgugation. Tms opinion would ht erroneoitsf 
for it is among the social bees only that we find those 
thus serviceable; aud> although a few other genera of 
bees are also social^ we are not aware that an^ have 
been domesticated like our <»mmon hive bee^ or its 
congeners^ although the nests of the ^her {oci|l species 
are constantly plundered by the natives and inhabitants 
of the countries where they axe found. The«large ma- 
joTity oi^bees are, indeed^ solitary in their habits, form¬ 
ing either cylindrical burrows in a variety of substances 
according to the species, or a cluster of small oval cells, 
placed usually within a cavity, either fbund or formed 
by the insect; and these cells are coniMlpoted sometimes 
of small particles of eaHh, or of a moulded clay."' 
They then deposit within them^la store of foofl, con¬ 
sisting of a paste, formed by a n^xture of i>ollen and 
honey, to serve as provision for the young. Having 
laid up this magazine, in the due proportions of wliich 
the mother insect is guided by an unerring instinct, 
she then deposits her egg upon it, and encloses an 
adequate space for the dhvelopement of her larva, and 
of its transformation. As we obsenigd above, the 
several genera and species sel<^^different substances, 
wherein they nidificate; and they also^bllow different 
modes in the occupation of these burrows, for some 
line them with various substances, and others occupy 
them bare as they odbur, but perfectly smooth within. 
Some, also, make the]||^ sSit a succession*of cells > and 
otliers deposit but one egg, and food but for one vyoung 
one, in each; but we s^bhave further op{s>rtunity 
below to notice these different Jpibitations, wherever 
they present any remarkable peculiarity of Aructure. 
These insects themselves are frequently very hairy, 
although many are completely smooth; and they are 

* An exotic gcnus^ioBelj allied to Onnia, appears to form its colls of a 
rude kind of wax. This is a remarkable Instance of any but a social bee 
using wax. We should not, bowerer, thence infer, that, as in the other 
coses, it was a secretion of the insect, nut possibly a vegetable prcxIUctlon, 
or perlupe the rettUt oTphinder fknm one of the socMI kJnda. 
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iMtoned with tbe gayett metBOic and pftrty-eoloarad 
TCdlnients; yet it is ehiedy among tlie paxasttie tribes 
ll^t g gaudy costume is conspicuous. The puxpcfse 
wlddi hew hkve to ftildl in the economy of nature, is 
to ct^ct the superfluous poUin of flourers, and whilst 
cycling it,^o convey it* from plant to plant, whereby 
the Impregnation of these is more secnrely effected than 
if it wer^ left to the accidental agency of the wind ; 
and, although this object is partially concealed•beneaSh 
the instinctive propensity to odUect nutriment for their 
'young, yet is it so conspicuous, and has been so fulljr 
proved by the*careful researches and observations of 
Sprengel and Ji nreuter, that it must excite universal 
admiration at the (.nuparatively •simple, yet certain, 
means. Nature so freqtientiy adopts to obtain important 
Tcsulto,—one proces/accomplishing manifold purposes. 
To effect this end, they are of course furnished with 
adequate organs; and they are assisted to convey it, 
whilst collecting it from flower to flower, usually by 
means of a dense brush of hair, sometiroes surrounding 
l}ie posterior tibitC| and basal ^joint of the tarsus, but 
which is placqd occasionally merely externally upon 
those members: in coidonction with this brush, there isir 
frequently a loiyr curled *lock of hair at the base of the 
femur beneath; and where this occurs, the whole of 
that member is fringed, or the sidbs of the metathorax 
behind are very hairy. In others, the clothing of the 
legs superseded by | vei^ tj^ick brush, occupying 
the under Vide of the abdomen; but, in the social 
genera, jn lieu of the bnyih upon the posterior tibiie, 
these, as wed as the basal tarsal joint, are considerably 
dilated, and hollowed**or flattened externally, and the 
margin frin^d with hur, which thus forms a receptacle 
called a corbiculumt or basket, for the clodded masses 
of pollen and honey made into a paste by these social 
insects, or for the other stores of different materials 
that they may require in their domestic economy. 
Having thus Mefly noticed these generalities, we wUl 
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fvifetfeNtfwi^ hm 
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^ iiibUed in report*^ «!nd % CMMap«fiti|<e Itwe^ ^ 
^t organ. Of cotoM^ it wtiT tb ai^iwcM 
lengthy organ^ a« ibia tuuaUy iij mtiat be IblMpbi W 
al^ it to brought within the protteticni of <idie 
piu«s of'*the inoiith.'« TJitis, in the JtMlrenldiff, 
conatitttte the firet large divisiotii we ibid the pfobo a o i a 
folding only at its base ; and dkit, fhim die eoimiaiilhw 
shortness of tne ofgan, draws it sttil|b'^iilly widlhi He 
protecting cases; or at most the iwVeme apeg (die 
tingua) is recurredj and thus the large ang^e is plated^ 
behindj the tongue lying in fron\ of it and forwards^ 
In the Aptdie, however, we 6nd a double dexuxe> ftiete 
bdng still a* snudl basal bend; but another larger one 
occurs in front, at the insertion of the maxillary palpi j 
and this throws the tongue backwards beiieadi, and 
whither the apical half of the maxiHie follow it, 
and cover it with their Aomy protection. The distrU* 
budon into genera, of die insects composing these two 
divisions, has been effected by<jiyidying die oompaiS- 
tive propordons of the probos^, and thf varying nuiti- 
bera and forms of the articulations of the palpi, taken 
either indeiiendently, or in conjunction with other 
peculiarities of stnictifre, such as the form of die legs 
and tarsi, their clothings dfe clothing of tfie yenter/ and 
neuration of the wings; and the correctness cf this 
mode of invesdgadon is cor^borated by it^always os- 
sodating insects nearly idendca]|^ form and habits. 
To the Hev. Mr. Kirby we are indebted ^ this in* 
valuable arrangement,»8nd the work wherein it is re^ 
corded, the MonoffraphUt Ajmm ApgUa, will remain 
the noblest monument of his entomological immortality^ 
It is much to be regretted, that certain fastidious views 
whh ret^ct to nomendatm intetfered with his giving; 
natnos to the sections bto whidi be brde'up tbit 
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large ooneourse vf insects; fcTj^by omitting totio it, it 
iiAs unfortunately happen^ that names have been ap¬ 
plied to them by lUiger, Latreille, and othor continental 
authors, whereby our countryman has partly been de¬ 
prive^ of the well-earned universal record of his labours. 
We must ^ot, however complain of the candour of 
these aiuhors, foi{)they have done ample justice to the 
originality and merits of Mr. Kirby's treatise, which 
we cannot too strongly recommend^ the diligent and 
careful study of young entonj^olo^sts. They^ill*iAid 
that it will teach them to digest thoroughly their plans ; 
and it will enlarge their views beyond the feverish 
expectancy of a precocious and questionable celebrity, 
so easily anth' thtrvorthily attainable, by the establish¬ 
ment of insulated reij* ‘kable genera; for it is only by 
taking up groups, aiir' ilioroughly discussing them, that 
the progress of tlur science can be at all promoted. 

(146.) We find that it is by Collrtesm theANDBExiPJE 
that the bees are most intimately connected with the 
Spheres and wasps; its bilobated tongue exhibits the 
point of contact with some of the extreme genera of 
cfosBorial aculcatest This gends is also remarkable from 
its mode of mdification, and the silken cells it fonns; 
and by its possessin^^ivo parasites,—one the beautifully 
variegated a cuckoo bee, and the other the 

dipterous genus Miltoyrummn. The peculiarities of 
the other genera of the Andrentd/F are, the wood bur¬ 
rowing parasitic HylrFun, which)' when c<aught, emits a 
delightful^ and powerful ffag^pnee of lemons ; and 
SphetodeAt: the insects upon which these are parasitical, 
the most research <iia8 not yet discovered. We 

next have the exten^'e genus HatirtuSj which is pecu¬ 
liar for th^ caudal vertical incision in the females, and 
the cylindrical body and lengtii of antennae in the 
miles. We here find another exemplification of the 
divergence of extensive genera from their t 3 rpe 6 ; for 
we oteerve forms in this genus which seem to point in 
a vaHety of directions. Although the genua occurs 
throughout the world, it is found most extensively in 
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Anenca and Europe; Jmt it is Ut till ianaer ^at its 
moat eccentric «pede« occur. The approximate genu# 
Nimia, which is also found throiighout the world, ap« 
pears to represent HmHetus in India, where possjUf it 
is of similar extent, if we may judge analogically firom 
the diversities of form uiat yccur in the^ species we 
liave seen. This genus is distinguished by th« usually 
very enormously enlarged and curiously spined posterior 
feinoi'ii and tibis, i|pd elongated tarsi of the males, and 
thcnfreqftently very large, tegulfe of both sexes. A re* 
markable species of this genus we are acquainted with 
from the Cape, which has the anterior tarsi d^ilated like 
the first section of Mpffachile* In this lavision we wiU 
only further allude to the extremely allgdlit Dasypoda, 
which derives its natde from its densely hairy posterior 
tibia: and tarsi, and which are furnished with an in¬ 
creased facility for retaining the la%e masses of pollen 
tliey enable the insect to convey, by each hair giving 
off on each side, throughout its whole length, other in¬ 
numerable very short and slender hairs.* The re¬ 
markable genus Macr&i)i» Klug (the Megilltt labiata of 
Fabricius) has recently b^n added toithe British fauna p 
and we owe the possession of this unique insect to the 
liberality of the captor, Mr. AVaJtnn, who took it in the 
New Forest; but we introduce the notie«M)f it here, only 
to observe that it distinctly points in many peculiarities 
to the fourth division of the solitary bees (the Scopuli-^ 
ppdes). I'he typical ^enus Andrena is perhaps of still 
greater extent than Haf^ctifa; but its range, f^oth struc¬ 
tural and geographical, is more confined, indeed, itsrarely 
presents abnormal species. • It was upon^e»of this 
genus (jI. nigrottnea) that Mr. ^jrby made the inter¬ 
esting discovery of the very singular para^tn Stylopttf 

m 

* Variouk kindi of this peculiar structure occur in di^ront genera, and 
none of wiikch have before been noticed: it has iiso nuKlificHtions which 
aecoiniilish the same purpose; thus, in Panurgu$, Instead of the lisirs being 
Spllose, they are crenulated towards their extieinity. That it unty accum- 

E aiiieecertuin peculiarities of economy is proved by many of the very halry- 
igged divisions of the bees (the ScopulipedeM) having these hairs mnirely 
simplft I am preparing a paper ou the sulvect, in which alJ these pecuiU 
ariilM will be sbowa- W. lUb. 
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the peculiaritietr of the 'natural historjr of which we 
lihall give in its proper place ; and it is also upon An^ 
drena that the little hexapod creatures occur^ called, we 
think very correctly, PedicuU by Mr. Kirby, but which 
have ^been assert^ to be ^he larvc of MeM: the 
correctnesH of this opinlpn we dispute ; but shall leave 
the noti're of our( reasons for doing so until we arrive 
at the Colenptera, We are farther acquainted with 
many undescribed exotic forms among the Andrenida, 
some of which are highly intq^esllng. 

(147*) We now enter the division of the Apidje, or 
genuine bees, where the diversities of form and struc¬ 
ture are grea^r than in the preceding division, and 
which conseque.Vly has given rise to a more extensive 
subdivision into ger ra. It is, hdwever, very probable, 
judging from the cintents of the collections which we 
possess and have seen, that th9 species are not nume¬ 
rically greater than in the Andrenida. 'I'he Apidre re¬ 
solve themselves very naturally into two subdivisions, 
the solitary bees and social bees. The first of these sub¬ 
divisions, the solitary bees, maj^ be conveniently groupetl 
^according to very*obvious structural peculiarities, and 
which, as usurl, concur with the habits of the insects. 

(148,) We have, Firstly, the AndrknoYoes, or those 
approaching, b'lLhin structure and habits, tothe^ndre- 
TiidfB. These make their burrows in a similar way to 
the typical jiortion of that group, and have their posterior 
tarsi formed upon the same stml^tural model: they also, 
likeithose jnsects, generally ^eqpent syngenesious plants. 
The 'most remarkable genera are Pophites, which has 
the apr^x of tlie abdomeic in the male denticulated be¬ 
neath ; and Spstrophaf which in that sex has the ex¬ 
tremity of the antennie very singularly curved. The 
general structure of Nomada includes it better within 
this group than with the other cuckoo bees, with whidi, 
from habits, it might otherwise be associated. These 
gay and wasplike insects are parasitical upon various 
species of Andrvna and Halictus, but one infests 
Eucera. 
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(149*) The second 8i|JbdiPisioD of thdsoUtary bees^ the 
Ikujfgaitra, are ihna named froift the hirsute clothing 
of their venter, by whichjthcy carry their provisions, and 
never by their legs, which is the case in all otbec bees. 
They constitute a larp ^oup, some of the genera of 
which are very extensive m S{i«cie8, and m^ny of these 
have received vernacular names. Ifhus, we Jiave the 
Leaf-cuttbr Bbes* Megachile, for instance, a very nu» 
merous genus, extending all over the known vrorld, and 
ttdarably equally distsibuted. The males of some of the 
species have the anterior tarsi considerably dilated. It 
is upon these insects that the coleopterous genus Clerus 
ia probably parasiticaL They derive their name from 
the habit many of them possess of c||(tiug semicircular 
pieces of leaves froth different plants, and with which 
they line their burros^ usually formed in soft and de¬ 
caying wood, whenceVney have simetimes been called 
carpenter bees, which is perhaps better restricted to Xy- 
locopa. It is upon the cognate genus Chelnstoma that 
Mr.Marsham observed the Idmmmon, Pimpla Manifest 
tator, which has so largely a developed ovipositor, to be 
parasitical. In this grdbp there is ao genus, exceptii^g 
only Lithurgus, which does not occur ii} Great Britain. 

(IdO.) We have next the Mason Bees, Osmitu, the 
majority of this group form their the third mode 

we have describe above; and Anthidium, insects gaily 
marked with yellow bands and spots. In this genus the 
males are greatly larger than the females, and under the 
impulse of passion c^vdy he( off* into*the uppyr air. 
This genus is further remarkable for the *habi^ it has 
of lining its nests with the downy coating of pjants. It 
does not, in this country, mak^ts appeluance much 
before the summer solstice. , 

(151.) Upon these follow the Cuokoo^ees, which 
are all parasites; but although it is convenient to group 
together a certain number of these on structural accounts, 
yet shall we find some genera of parasitic bees strag- 
gling into the following subdivisions that we have to 
notice. Here we have Melecta, that infests the grega- 
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riouB Anthophore, and Euaera; the very gay Crodsa, 
distinguished for its beautiful wlute and csrulean mark¬ 
ings; the pretty little Ammohates, Phiteremvs, and 
Epeolus, parasitical upon Coiletee, and Ctrlioxpf ivbose 
young is reared at the expense of that of MegachiU. 
We fiirther observe the exoiic resjdendently metallic 
Aglatj ilfand Mesocheira; lochnocera, with its 
exceedingly attenuated and nodose antenns in the males. 
The threq last of these are conspicuous for the structure 
of the calcar of the intermediate le^s, which are * furor ted 
towards the apex, and one of the branches multidentate, 
resembling an expanded hand with its thumb and fingers. 
It is very probable, also, that the beautiful and large 
genus to this group, for the female 

is not known, and ' has a simiLariy constructed inter¬ 
mediate spur: the $ i^rbation of this organ probably su¬ 
persedes the poBseKifton of the 4kual pair. With the 
exception of Meleeta and CroHmj which are cosmopo¬ 
litans, we have detected these parasitic genera to be 
natives only of Europe and America; and the richly 
metallic species being, as far as we are yet acquainted 
yrith them, restricted to 'J'ropical America and the West 
Indian islands.^ 

(1.52.) The last large subdivision of the solitary bees, 
the <S'co/w/»prd<v^/frIiAiRy-LEos, collectively present the 
most assiduous collectors of pollen among the bees; the 
posterior tibia and basal joint of the tarsus are densely 
hirsute in all; and in many it is^ difficult to detect the 
form^of the limb for t^e hafr; ^he thickened and dis¬ 
torted jptrudture of the legs of the males of many of 
them is very remarkable. ^The habits of a few only 
are known,*'uie majority being exotic; and the collectors 
of exotic insects have'rarely cared to notice or record 
the habits of their captures. Oui native genera consist 
of Eucera, named from the length of the antenne of its 
male; Saropoda, and the gregarious Anthophora, the 
tones of the hum of the different species of which are 
so peciiliar and distinctive. Here also should be placed 
the small Southern African genus AUodapag and our 
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pretty little Ceratinu may be inserted (^ntiguous to the 
coj^liiiental and exotic Jtploc6pa, The latter constitute^ 
a very numerous genus, for we are acquainted with more 
than a hundred spedes, and they are the largest and most 
bulky of all known b^s; the female of the oriental X. 
latipea being more than an*Such in length, and two^nches 
in expansion. These wre most fruly c|rpentlr bees ; and 
as they occur numerously in countries fertile iiS timber, 
and of an exubermt vegetation, one purpose of their 
ecQiaipm}amay be to n^ten its decomposition when dead, 
by exposing it to the internal access of wet and fungi, 
by tile large lengthy longitudinal perforations tliey make 
to deposit their young in security. Tl'ey are subjected 
in the West Indies to the parasitical at|ac]f:s of the cole* 
opterous genus Horim; and probably, iii other countries, 
other parasites prey on them. 'riwR genus presents some 
difficulties in its stud^, arising f|oro the uniform in* 
tensely black colour of the greatest number of the species: 
their wings, which are of a brilliantly metallic steely 
blue or coppery colour) have been referred to as aflbrdiiig 
safe specific diagnostics ; but we think incorrectly, for 
they are liable to all the contingencies of age and use : 
the sculpture of the clypeus we consider ))resents a 
safer clue. In the great majority of this genus, nodiing 
but direct observation can bring togglher the genuine 
partners of the same species, as in very many instances 
the males are yellow or fulvous, and the females black 
or metallic. Here, aw in JVomm and Halictug, we ob¬ 
serve the species divergii^ in structure from the tyjHi, 
Jn some males we defect a dilatation of tSie anterior 
tarsi, as in Megachile; but^these appear liidced jto the 
more normal form by means of the fulvous sptci^, which 
have the anterior tarsi densely cili^led. Anoj^er diver¬ 
gent form from Wesl^iru Africa, which ha!b the inter* 
mediate L^s very long and spined, and witli curled locks 
of hair, has been raised, unduly we think, to the rank of 
a genus, by the name of Mewtrichia, and has been cotu 
sidered as linking Xylowpa to Anthophora, by m^ans of 
those species of tlie latter which alto have males with 
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elongated intenvediate legs: these are, however, also, 
fhnonnal species, and ought not to he considered typpal. 
This subdivision contains very many more genera,such as 
Epidtaria, Cmtria, Oa^aa, Sec.; the mere names of which, 
as they convey neither information nor amusement, we 
will pass over: we may, howeVer, state that it is in this 
subdivision 'that bees with the longest and most highly 
organised tongues are found. 

(153.) The last division of the bejgs, the social tribe, 
are doubtlessly the most interestjng of all, from their 
habits, economy, and uses. Our space will not admit 
of our going particularly into these circumstances; and 
it is the less necessary, as there is no treatise on Ento¬ 
mology but what( abounds with details upon them; and 
we shall therefore >aly sjieak of tiiose particulars that 
have been hitherto icsist noticed. The genera of these 
insects consist of Ihimbua Ijinii., and its parasite Pat- 
thyrua St. Farg., Eugloaaa Fab., and the identical Cna- 
midium Pty., and Eulaima St. Farg., with their parasite 
Chrysunthcda Pty.; MeUrpona an<l Trigona of Latreille, 
and lastly Jpia itself. 'I'he species of the genus Bomhua 
form or seek cavities in the ground, which some line 
with a w'artn coating of moss interwoven together, and 
witliin which they build a series of irregularly clustered 
oval cells constpi/^a'df a very coarse kind of wax: 
others do not form this mossy lining, hut instinctively 
seek a very sheltered situation. Bomhua appears to be 
a northern and chiefly European^nd American genus: 
thereare very few intertropical species; and we only 
know ^two 'oriental. Tlie genus Paithyrua so closely 
resembles the insects upon which they are parasitical, 
that they rC^ly escape detection, and are not uncom¬ 
monly confounded with them by naturalists. It is still 
uncertain if Eugloaaa is social, and if their communities 
consist of three kinds of individuals. This has been 
assumed, upon the analogous structure of their posterior 
legs, whidi much resemble those of MeUipona and Trim 
gona: ethe majority of the species are splendidly me* 
tallic ,* and we think both Cnemidium and Eu/ama too 
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closely like them to odgiit of generic Bfhdivision. Chrj/C 
stmthedOj we have not rite least doubts is parasitical upon 
the metallic Euglo^ear, These insects belong exclusively 
to the western hemisphere^ and it has been stated that 
such is the case also with MeUipona and Trigona ; but 
we are acquainted with sj^cies of the lattet* which were 
brought from tFava by Pr. Horsfieldfand from* Sumatra 
by sir Stamford Raffles, and St. Fargeau has also de> 
seril>ed one fronv Timor. From the vicinity of the 
hi!*'V island to New (lolland, it is, therefore, not impro¬ 
bable that this genus may be discovered there; for we 
have yet seen no genuine bee from that country, ex¬ 
cepting such as have been imported b| (olonists, nor do 
we know any insect that docs there r«)*reBent it. These 
insects, MeUipma aftd Trigona, are likewise frequently 
found in gum aniine and copal? The occurrence of 
bees without stings is an anomaly that we are scarcely 
prepared to expect, eB|)ecially where there are such rich 
stores to defend as these insects form; and yet this is 
reputed to be the case with the indigenous social and 
honey-making bees of America. Those of the genus 
Apis which are found there were oliginally introduced 
by colonists; but they have now permanently naturalised 
themselves, and occur at large in the woods. Much 
obscurity still hangs over the nafth^history of Mel~ 
Hpona and Trigona, and we are yet insufflciently ac¬ 
quainted with their sexes. The marquis Spinola has 
recently helped to clbar away some of the difficulties 
involving these insec|p, ftnd has shown ^at we are 
scarcely to expect here those great sexual ^iiscre- 
pancies that we meet with im the genuine Apist fThese 
insects are usually very small; an^ all that we know of 
their natural history is, that their nests coqsllt of large 
assemblies of individuals, which form their waxen hives 
within hollow trees or the cavities of rocks. They 
make large quantities of wax, and are not, apparently, 
so economical in its use as Apis; for, from the dgure 
given of a portion of one of their nests by Hubtffin the 
Transactions of the Society of Natural History of Ge- 



170 NATURAL ARRANOEUENT OF INSECTS. 

^neoa^ it appears i^ore carelessly and less ingeniously 
formed^ although the hexagonal structure of the ceils 
still pr^ominates in it. Some, it is said, fonn nests of 
irregularly attached oval cells, like our Bombi, It is 
quite im[i 08 sible to think of giving here, where we are 
so cramped for space, any thing like a suitable account 
of the economy of the hive bee (Apis domestica) and 
its congeners; but as this is dwelt upon in every book 
treating upon insects, we shall me'^ely mention the 
extent of its distribution. Thirte<pn^have hitherto faven 
described, and others we know: two species only seem 
to occur in Europe,—one confined to the North (our do¬ 
mestic bee), an'd' tlie other to the South. Others, we 
surmise, might j^sfiibly be found in Spain, from its 
proximity to Africa were that finb country diligently 
searched. Western Af$‘ica and India appear to produce 
the greatest numbei^^ of species; but we believe they 
are not as diligently cultivated in those countries as in 
Europe and Egypt, although this might be supposed to 
be the case in Western Africa, from the large quantities 
of wax that are imported thence, and which are brought 
fi'om the interior. It would Be trite to remark upon 
the uses of these industrious little insects to man, prior 
to the discovery of the sugar-cane. They roust also 
have abounded iF*^Binea—that land flowing with milk 
and honey; and the allusions of the oriental poc'ts show 
the extent of their appropriation throughout the east. 
The enormous consumption of waS in catholic countries, 
both ^now, and when f^irop# w|p wholly catholic, and 
before • it could be substituted by a vegetable extract, 
and the produce of a whalc| exhibits the little insect in 
another %/i/,-—that^f contributing to the religious 
rites of maq; and this further shows what extensive 
employment they must have afibfded to multitudes of 
individuals: but we will close the subject with ex« 
pressing our gratitude for its adaptation to the wants 
and the comforts of man, and our great admiration of 
the wanders of its economy and instincts. We have 
dwelt purposely longer upon this group of insects, from 
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the universal iutereet Jhst «IMH^ea tf them, than we 
shall be able to do with the other gnMa]Mi of the Hymen* 
opiera, or than otherwise our preactSbed and limited 
space would have authorised. • 

(154.) The FoBMieiD^, or ants, are the neirt lai|^ 
group of which we shall treaty but die connection be¬ 
tween them and the bees is any thu|; but apparent, aa 
they seem aUied only by their socid habits. These 
habits present us ^ith very many interesting ^lecaUar- 
itii:i:,>wlflch, howeven^ hgtve been studied only in a few 
Eurojiean sjiecies. To judge from the eccentricities of 
form presented by the majority of exotic species, we may 
rationally conclude that their diversitienc^f structure run 
parallel with differences in their ecoiiamysand manners. 
IVhercver Nature pri^nts a peculiarity of workmanship, 
it is not a merely futile display dl’ power, but it has a 
direct tendency to a speciffc purplse, which^ although 
not always obvious, is necessarily to be inferred from 
the unvarying evidence we already possess wherever we 
can trace it to its object. All the s].)ecie8 of this group 
comprise three individuals ; or sometimes four, if the 
fourth,where it occurs, maybe considered otherwise than 
as a modiffcation of the third. These consist of males, 
females, and neuters, or workers; to which, in some 
species, another class—that of —appears to be 

added. Whether these neuters, as in the social bees, 
are to be considered as abortive females; and whether 
the ants possess the means, like the bees^ of supplying 
any accidental contingency in ihe nest, by^develeping 
the sexual inertness of these neuters, through any par¬ 
ticular course of nurture, his not yet been ig^cerfkined. 
There seems to be no uniformity, evnn amongst congeners, 
in their habits or architecture, for we obserye^species of 
the same genus following different modes of life. As 
amongst the social bees, some possess stings, and some 
are without these formidable weapons, which are, how. 
ever, supplied by a very powerful acid secreted by them, 
and ejected in defence, and which is doubtlessly qftite as 
efibctual in protecting them from their natural enemies. 
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It is within the tmpics that thes^ insects chiefly abound, 
and where they are excessively destructive; and nothing 
seems efficiently protective against their incursions. The 
group 4ias been divided according to the structure of the 
abdomen; which in some has but one node only to its 
peduncle, bi^t in others jit has two. It is in the first 
division lhat we fiKd the stingless genera, namely, For^ 
mica Linn., Formidna Shkd., Folyergus Latr., Folyrhor 
ohift Shkd.y and Dolichoderus Lund, bnsides several other 
yet uncharacterised genera, which wt^iall shortl}^ukiish. 

(1 55.) The Formicina rufa, or horse ant, forms those 
large nests of dry leaves and sticks we so frequently ob¬ 
serve in the woods; and within these nests two genera 
of Staphylini appear to be parasitical— Lomechusa and 
Fellaj and in theii ileepest recesse*s innumerable wood- 
lice (Onisci) are eruis^ntly found. The nature of the 
connection4)etween (nese insects has not yet been ascer¬ 
tained, but perhaps it may be analogous to what has 
been observed between other species and the Aphides, 
It has been said that the larva of Cistcla lepturofdes also 
lives in the nest of this species. Another singular Sta~ 
phyliniis (the min&te Chmger^, which is totally blind, 
and otherwise remarkable in structure, inhabits the nests 
of the Formicina /lava, where it has once been dis¬ 
covered in this ceumry. Some of the species and genera 
of this tribe, it is said, exclusively of the Formicidan, 
seek in the nests of other species, but always of the same 
tribe, the auxiliaries, upon which they impose all the 
ouU-door y labours oL the 'coipmunity ; but it is the 
genus Folyergus which is most distinguished for its sub- 
jugatibi^of “ helots,” or "‘slaves,” Cercopis and Mem- 
bracts, two genera «Qf Hemiptera, supply the place of 
the " Cow y4phis ” to the Brazilian genus Dolichoderus, 
All the Fonnicidte are extremely pugnacious, and fight 
with inveterate obstinacy; and frequently issue from 
their nests in close columns, for the purpose of attacking 
neighbouring colonies; this, of course, with variable suc¬ 
cess, but great slaughter is always made. OdonUmaohus 
constitutes the transition from the stingless to the acu- 
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leated division of the F^micida, Theiy insects construct 
their nests in hollow trees^ and are exdusively found in 
the New World and its itdands; but we are acquai.nted 
with a yet uncharacterised genus from Ceylon,.which 
closely links the latter with the next genus, Ponera, The 
latter is of universal distribution, butexceec|jfngly Wiahle 
in form; it at present evidentfy incoyporates n^ny other 
very distinct genera, which we propose separating from 
it. By the strangulation of the second segment of its 
ahl-^mcb, it make^^e^ convenient passage to the next 
division of the group,—those with two nodes to that 
portion of the Ixidy. We are unacquainted with its 
habits; but in the absence of any acm'Tint of extensive 
building or mining, which could scig>/cely have escaped 
observation, from thi^ multitude of species tliathave been 
collected, we surmise that its powerful mandibles indi¬ 
cate very destructive propensities. The communities of 
the European species (which also occurs in this country), 
P* contracta, arc said to be small, and to live under 
stones; and, indeed, the neuters only, of one sub-genus 
in particular, the Ponera gigantea, have come under our 
notice; which, from i& conspicuous size, would ce5<> 
tainly have attracted attention, had tlu'y formed large 
dwellings, or associated in numerous bodies. In the 
division with two nodes to the peud..3le, we have some 
doubt if Condylodon Lund, be truly an ant, for its form 
greatly resembles some of the Mu.tiUida\ Lund, during 
the whole of his resi(l^nce in tlie Brazils, observed only 
a single specimen of We are, ^owev«r, ac¬ 

quainted with nine species, all apterous, and all of 
which seem very rare; and this circumstance, even if 
• they be socisd, would of course imjjy that their societies 
were small. Myrmecia, of which the type the F. gu- 
lofsa Fab., is exclusiwsly confined to New Holland and 
its adjacent islands ; it appears to he very numerous in 
distinct species, which differ considerably in size,—even 
more so than wc usually observe in natural genera, 
which generally present a tolerable uniformity. »EdUm 
is exclusively American; and its type, the F* hamtUa, 
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prewRt* iu with|^he most 8iDgul|r stracturc of the man • 
fUbles observable in the Farrnicida: these organs, which 
are slender, are protruded in a curve to a great length, 
and ai£ at their apex recurved upon oach other. We 
think it probable that this form is merely a modifica* 
tion of ^e ^neuter of the Formica curvidentata; for, 
with thefexceptlonfof the* mandibles, both have an iden¬ 
tity of organisation, and exhibit the smallest eyes of any 
of the gropp. We may, indeed, here observe generaUy, 
that the eyes of the Fortnieidee yiri^nt greatea d^ier- 
ences of size and position than we detect in any other 
natural group of insects, and in several they are totally 
wanting. Emfov appears also nunieroiis in species, and 
neuters only dc w%know, but these are evidently genuine 
ants. The universal’ distributed Crcmafogatiier dis¬ 
plays a singularly retv.^ ved-and heart-shaped abdomen, 
which has its pediincfc inserted from above. Mgrmica, 
and a few small cognate forms, are the only ones of 
this division that occur in Great Hrituin. The At- 
tidcB, which offer such an enormously developed head 
in the modification of tlic neuter in<iivi<{uHls, takes a 
iRore southern ran^f*; and the ^enus (Kcodoma, the type 
of wbicli is the Form, ccphalotex, ap])ears to l)e tropical 
anil American; but we know allied forms from the east, 
which, perhaps, p««>l?ss equally destructive pTO})ensities, 
and constitute as numerous communities. We must, 
however, hasten on; for a volume bulkier than the pre¬ 
sent would scarcely do justice tollll the ])eciiliarities of 
liabitiiand qrgani.sation tjiat ife jjpeet with in the For- 
middfci but we cannot qtiit them without noticing the 
spider^ike form of CryptiMcrru^i ; ond, indeed, Lund 
informs us that its ^abits and mo^'ements as much re-^ 
semble those^ of a spider us docs its form. It is com¬ 
paratively solitary, although consisting of three indi¬ 
viduals; and is usually found upon or beneath leaves, 
lurking, curled uj), ready to spring ujion its unwary 
prey. It derives its name from the structure of the 
head, which has, on each side, a deep lateral channel; 
wherein, in repose, the anteiime are inserted and con- 
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cealed. The male hivi not yet been noticed, and per* 
haps not before known, as it diffhrs m this particular 
from its female. The genus has hitherto been con¬ 
sidered wholly American; but we possess a species from 
New Holland, and we are acquainted with a closely 
allied genus from the east. appears Ul> us, from a 
careful review of an extensive colle<{tioii of the Formic 
eidrt'y that the genera hitherto established, with a few 
exceptions only, constitute the types of as many natural 
faIff4ie^7. Contig^Us to the Fomticida we observe the 
DorylidfPt a small and very natural group of insects, 
one sex only (the males) of which, throughout its four 
very distinct and marked forms, havejyet come to^Bu- 
rope; and this is the more strikiiig,iAS the genera con¬ 
sist of several specie^. ^V’e have hazarded the hypo¬ 
thesis*, founded upon analogous {'rbcuilaritics of structure 
both with these and the contiguoii'f groups, that certain 
blind and apterous insects, ant-like in their appearance, 
from Africa and the West Indies {Anumum Shkd. and 
TyphloporieWcfii.), may possibly be the females of some; 
but this is merely conjecture. Two forms of this group, 
Dorylua and RhitymuSy occur in Africa; the former, how>* 
ever, extend to India. The latter costiiient f'xhibits 
another form ]>ecu1iar to itself ((Ktticfu// Shkd.), which 
links, by participating in the structiAc'of both, Dorylvs 
with that form of the group {iMhidus) found exclu¬ 
sively in America and its dependencies. These insects 
are further reinarkabJie from the sexual organ of the 
male exhibiting specific dtderences. , » 

(l.Ob'.) It is {lerhaps convenient from this point to 
enter the Spfu’cidt^a^ through'the medium of the MuiiU 
4id/L\ Although we here observe apterous individuals, 
we think the circumstance scarcely a lin): of affinity 
with the FormiddfKj,* for, in the Mutillidrrty it is the 
prolific female which is apterous,' which is never the 
case in the former; and we have already hazarded a 
doubt if the neuters be positively ufjortive femaltut. In- 

* See Shuckard'i “ Monograph of the Dorylids, ’ June, 1840. 
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deed^ the oc(Nim;nce of apterous genera is a circom-^ 
stance far from uncommon in all large groups of insects ; 
and it perhaps merits consideration whether, naturally, 
LatreiUe’s solitary Jfeterogpia do not disperse themselves 
throughout the aculeated JFogmriut, instead of being col¬ 
lected togetser; which is^ possibly, merely a systematic 
convenience, althoifgh it is in some measure confirmed 
by the structure of the prothorax of the males. The 
numerous r typical genus MuHlUi offers a repeated in¬ 
stance of what we had occasion ^serve in the [|.ims 
Halictus; the divergence, namely, of extensive genera 
from their types. We are acquainted with nearly ^00 
speoies of this g( nus ; and it is, perhaps, the most nu¬ 
merous, excep.ing<)nlv Ichneumonj throughout the Hg- 
menoptcru. The oc- ■ rrence of pectinaUid untcnnte is 
extremely rare amongst the f'ossorial aculeatcs; we have 
seen it only in , iH’Iunging to tliis group, 

but it is said to he found also in one of tlie Ponipiiidrp, 
among the typical Spherrn, Apteroggnn is reiiicarkabie 
for the constriction of' the basal segments of the ab¬ 
domen in both sexes, and also for the evanesceiiee of 
the apical nervurAs of the wings. Thgnum and its 
numerous cogjiate genera enter here, for its females 
are all apterous. Many spccicK, and the legitimate 
partners of sevenfl%f tliem, are now known to us: the 
latter, hotvever, could oiilylw ascertained inconsequence 
of the diflerences of their colour, sculpture, and form 
from the males, from the direct^observaiion of friends 
ill New Hylland, whero, wifii |he exception of two w 
three genera, the whole of the family which they ne- 
cessarH)bconstitute are fotTiid. It is into this family 
doubtlessly that theof Fabricius {^Mysiinc partly ol 
Latr.) enters; for they cannot longer associated 'with 
Mgxint (iVem durine), as we iTnow the males of the 
latter. The females of the Thynnidiv^ especially those 
of the more typical genera, present many remarkable 
structural characters, in the form of their legs, and of 
the terminal segment of the abdomen ; and in some 
there are singular longitudinal and transverse deep sul- 
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^ EBtions of the head an4 face, which give it a cruciated 
appearance. The uiales vary consideramy, from a shorf 
ovate form, similar to Jiombejr^ to a long and cylindrical 
shape. only, is found in Europe; the othens that 

are not Australian occur in America. 

A 9 

( 157 .) Wc now enter the normal group Sph^ces, 
which are all winged insects. TluS point of« contact 
seems naturally to la* the StHtiiadrp. With the excep¬ 
tion of the few parasites that occur in it, these insects 
arc all predacious this term, as regards them, 

must receive explanation, as it would imply that they 
themselves j»rey upon and <levour other insects. This 
is not the cast'; at least, no instance oi'liF is yet known 
to us; .and it is better thus to modify4heItsserlion; for 
we constantly and h5ur]y det<‘ct that Nature, in her 
discursive progress, will not be tifd to the rules we lay 
ilown from the observation of a few^faets. l*'rom what 
has l)een observed, it appears that these insects st*ek 
their prey merely to provision their ceils with nutri¬ 
ment for their young; and tliey tbeinselves, for their 
food, visit dowers only, the perfect state, they seem 
to require but little nourishment; for, excepting a few* 
genera, they are rarely found upon tlowefs; and this is 
the more rernaTkalile, as their mouths are of a very 
highly organised structure. Parasites’, amongst them, 
have not yet been proved, and have lieen assumed 
from the circumstance of certain species being divested 
of the prevailing characteristic of the fossorial tribes, 
which consists in a long^exfl'rnai fringe of sf^ite to* the 
anterior tarsi, generally coincident with posterior*tibi(£ 
armed externally either witl# a longitudinal son1ktioii> 
or succession of spines. That this«ds not invariably 
the c:ase in the predacious trilies among theinf, we have 
already fully shownfrom direct observation. Nor is 
it the diagnostic exclusively of those which burrow in 
wood, which we once thought might be the case ; and 
the theory appeared plausible, as it of course could 


* See Shuefcard'f £s<ay oil the Foaaorlal Uyincijoplera, pastim. 
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only be those RFbidi burrow in sand^ and siinilar con¬ 
crete substance^l that woukl require such a brush-like 
implement. But we subsequently founds that even 
tome 'truly predaceous sand borrowers (for we caught 
them with their prey) were unfurnished with Ais 
structure. * This circumstance strongly proves how un¬ 
safe it i" to thcori^ too hastily upon a few facts only. 
The wood burrowers, however, seem to possess a less 
variable peculiarity, which is in intimate connection 
witli their economy and habiti^ •*‘'They are '}»er-rally 
lengthy insects, and have short legs; but their dis¬ 
tinguishing feature is to have either very large and 
strong mandiblt s, dilating towards their extremity ; or 
where these are rnialler, not dilatc<l, and parallel, t|iey 
arc then shorter an' more cuiri^act, and the head is 
then considerably en>'Ui*ged, to give room for the exer¬ 
cise of powerful mV.&cles, We thus see how provident 
Nature is of her creatures; she enilows them with 
peculiar instincts, and, for the exercise of those in¬ 
stincts, furnishes them with the reqi^te instruments. 
A lengthened body and short legs is not condned to the 
•wood burrowers/ for we fiiifl it conspicuous in the 
Saoliad^, Craironidte^ and Philanthidre. The characters 
upon which these insects have been collected into 
families are not''Sufficiently ]irecise; and very many 
forms, we have not the least doubt, still remain to be 
discovered. The SroHadtp and Pompilidtip are the onl^ 
families among them which ^present a thorax con¬ 
structed similarly to that Observed in the male ilfu- 
tiUUl^i and which is more or less dcvelo}>ed according 
to the f genera, and extends Imckwanls as far as the 
insertion of the fp’perior wings. perceive a modi- 

dcaiion of this structure in the Ampuiwida*, which 
forms the transition to the coHar of the rest of this 
group. Their eyes are usually lateral and ovate ; but in 
some they are kidney.shaped, which indicates a de¬ 
parture to Uiat normal form found in the Fespida. In 
the Xvoliad/e, Seoiin itself exhibits to us the most bulky 
insects in the group. This genus is of universal distri- 
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butLon. Iferki appear^ erafined to Soathern Europe 
and Africa; whereas MysUne {Pietna Airine) is found* 
every wh&re excepting in Europe ; and this circuin* 
stance corroborates the assumption that EJis Fab. 

Ktne partly Latr.), cannot^possibly be the males ^ were 
not this independently proved |j»y our possesiion of two 
genuine males of the genus, which, ii( form, closely re¬ 
semble the females, have not the ventral segments con- 
strirtei], nor the anal segment spined; and they confirm 
the '^tpaSion of the ^^lus in this family by the slight 
sexual differences ob^rvable in the neuration of the 
wings which occur throughout it. EponuniiopteroUf of 
which we are acquainted w'ith diree spe^i&, is limited to 
die New World, but Tipiiw. occurs ovary Vhere except 
in New Holland. • 

(158.) In the family of the Polkpilidas, PompUus is 
of universal occurrence, on extensidh genus, and of di¬ 
vergent structure within itself. Pepsi* embraces the 
giants of tlie group, and, as yet constituted, is found both 
in the Old and Mpr World; but a small, although evi¬ 
dently importani^isunction separates them into two di* 
visions. Thus, in those of the New W^'Srld, and to which* 
we would retain the name of Pepsis, the first recurrent 
nervure is inserted at the basal end of the second submar- 
ginal ceil; whereas in those of the rest of the world, to 
which we have given the name of Mygnimiat this recur- 
' iHat nervure extends to the apex of that cell. All tliese 
insects display great bridiancy in the colouring of their 
wings; and, in a coUectiqp oi*theiu, rich blue, di'ep violet, 
purple, green, fiery red, and black, with a limpid a{)ex, 
vie witii each other in beauty tflid variety ; and thesi arc 
again contrasted with party colours, asfl wings elegantly 
spotted with silvery white. The size and strengifi of these 
insects are adapted for competition with the ferocity or 
size of their prey, which consists either of the large inter- 
tropical spiders, or of the monstrous caterpillars of tlie 
larger Lepidoptera. Other interesting forms occur in 
the family, such as Salius, with its largely developed 
prothorax; PlanicepSy with its flattened head and i*ap- 
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tori^ anterior les^s, as wdl as produced protborax; Me* 
pafceiist with its'large coxte, and intermediate thighs; and 
Exeira Shkd., wherein the form of the prothorax passes 
off into the usual transverse collar. In this last genus, 
which is from New Holland, we observe the only in< 
stance*^af a ^etiolated submarginal cell; a structure found 
in ever]' one of the families of the fossorial aculeatcs, 
but which was not known in this until the description 
of this insect. It is strange that the should 

have been allowed to remain so lo^^ incorporaf«d ^ the 
midst of the family iiip/i«^tdrt»/presenting, as they do, so 
many distinctive characters. In the first place, the hete- 
roclite structufe'of the abdomen, which not only di8tin> 
guishes them from the rest, but is also sexual; for in the 
male it is exceeding v obtuse and i^ounded, and in the fe¬ 
male very acute, ai u tithcr compressed or conical at its 
apex; and the seconl'^ segment of which is the most largely 
developed, in some genera occupying nearly the whole of 
the abdomen, and in ail witli which we are yet acquainted, 
the segments,after the third,are very small. The majority 
of these genera also exhibit a remarkably sculptured me- 
tathorax, armed at'its extremity with a couple of spines ; 
their clypeus ^^s produced generally into a sort of aqui¬ 
line nose; but the most remarkable circumstance in their 
structure is the pulvillus of the under side of the penul¬ 
timate joint of the tarsus,— an organisation observable 
no where else among the aciileated Hymenoptera, ex¬ 
cepting in some of tlte social fespida’. They are said 
to prey upon the Blattff, an4 some one genus of them is 
found in all quarters of the world: the msyority are 
brilliuuUy metallic, either'blue or green, which is agree¬ 
ably contrasted, o<’.casionally, with red femora. Very 
few, excepj;ing the European i)o/ic/mrux, and New Hol¬ 
land Cowocerc«/f, are black. Th'* next family, theiSpAe- 
cidne, are distinguished by a pedunculated abdomed, 
which is frequently of great length, and very slender. 
These insects, like xhePompiUddPf also prey upon spiders 
and caterpillars. Chioriou is distinguished for its metal¬ 
lic colours, as also Proji^rus: the latter, which is African, 
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hi8 Urge falcated maikdililes. The univer^ Spkex appears 
to contain a second very distinct type, wd is connected 
’withAmmophito by means of the singular and apparently 
rare American T^igonopHSf named from its triangular 
and protruded head. Bot}i sections of Amm^AiV^are of 
extensive distribution ; and P^lopeeus^ also,mas a vride 
geographical range: tliis genus fomas clustersiof cells 
of mud against walls, and beneath the eaves of houses, 
and has thence, in America, been called the mud^cbick. 
The^esA family, MepihecidtFf are remarkable for the 
anal denticulations of the males; and the venter beneath 
in this sex has frequently a large curved tooth, and some 
oneor other of the apical joints of theiranteniiicare hooked. 
It is upon species of these insects tltalsPdrnopeff of the 
Chrysidida is parasitical, and which offers the remarkable 
circumstance of an elongated proboscis, thus resembling 
the insect upon which it is parasitical. In several of the 
genera of the Lnrridaij wc observe the two posterior of 
the three usual stemmata Ixicoming obsolete, ilfbno- 
matium presents us with a petiolated submarginal cell; 
in Du'.ranorhina we obsq^ve the abdoyien pedunculated. 
The excessively active and numerous genus Toehytett if 
found every where but in New Holland, fvhere it seems 
to }pe supplanted by Pison, which has reniform eyes. 
In the Crnhrovidep wc are acquainted with several yet 
undescribed forms, for instance, Spahigia, closely allied 
to Nysson; Sericophorus to Oxybelns; Nephritonima 
to Trypojpylon ; Megalonimmt to Gorytes; Mincothyris 
connecting the latter wi^ Alywm; and Aspidioriy ai()pa- 
rently intervening between Gory tea and Philanthu9, An 
observation or two upon th8 latter and CereaHi will 
close our rapid survey of the fossorial^l^^men^fera. The 
former, although of general distribution,*appears to 
have its metropolis irf Africa; as far as it habits are 
known, it has been observed to prey upon the genus 
Apia, The gay Ceroeria is, perhaps, of more extensive 
distribution than Philanthua, and certainly extends fur¬ 
ther north ; and the food it stores up as provision for its 
young consists of small Curculioa, 
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(151J.) We enter the grouf of Feipida by means 
bf Ceromiu9. This group appears to contain a well- 
defined assemblage of insects, held tc^tber chiefly by 
its tongue, furnished at the apex with glands, and the 
lateral sweep of its prothorax. Other ^aracters are 
common tO^the normal genera, such as to the folding of 
the sup&rior wings longitudinally and the reniform eyes; 
but which are lost in some of the aberrant genera, such 
as CaraminSf Mamris, and Paragia. The Fespides re¬ 
solve themselves into solitary and'social tribes,ex¬ 
hibiting a great variety of structure, and many genera: 
we can only briefly notice the most conspicuous. The 
majority of the biaies of these insects have the antennc 
terminating i!h a ^ vcurved hook; in others, this is re¬ 
placed by that poi. ion curling round; and in others, there 
are no means of distinguishing it from the same organs 
of the female, but'diy the number of its articulations. 
The typical Spnagrin exhibits a large horn affixed to the 
base of the mandible of its male; and tlie same sex of 
another species has two large curved spines placed be¬ 
neath the second ventral segment. Af/ispa is apparently 
the largest of tlie "solitary wasps, and comes from New 
Holland, whence we have yet seen no genuine Fespa, 
the place of which, Mr. MacLeay says, is supplied, by 
this Afiifipa, the type of which is the Fespa Ephippium 
of Fabricius, synonymous with the Ab, Australiana of 
MacL.; the genus appears to consist of several species. 
The resembling and numerous Rhynchium is very widely 
distributed as is also Odyn&us^ which is nearly related 
to it. « EumeneSt a solitary and numerous genus, con¬ 
sists hf large and usually ^ily coloured insects; it has a 
very long petiole, "'nd pyriform abdomen. Zethus has 
a long and exceedingly slender petiole. There is but a 
slight distinction between Eumfnes and some of the 
exotic social genera, such as Epipona and other closely 
allied insects. The distinction consists chiefly in the 
form of the mandibles, which in Eumenes are very 
elongate, slender, and forcipate; whereas in the stfcial 
kinds they are more robust and dilated, and denticu- 
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Uted at the extremity. • This structure is required to 
enable them to collect and inanu&cturl the material of 
which tlieir densely populated nests are constructed, 
and which are protected by a covering thicker than, 
but closely resembling, coarse vellum or card-board, 
which is totaUy impervious to the vicissit^des^of the 
weather. Within this, the cells are •affixed tot the un¬ 
der side of horizontal or downwardly curved and parallel 
layers, which are sometimes formed of a • substance 
simibr ^0 the exteAi|] ^ envelope, but frequently less 
substantial. Others form their nests of a kind of pale 
clay intermixed with small particVs of the fibre of' 
straw : these nests are of various forirfe J some conical, 
with truncated extremities; othesa-suuifded, generally 
ventricose, but somefimes with their sides parallel; but 
the envelope is always in a continuous sheet, whereby tliey 
differ from the genus Vespa itself, tffe envelope of which 
consists of a succession of layers placed in superposition, 
that which is most external being the last finished. 

"Tl'hey are variously situated according to specific pecu¬ 
liarities ; sometimes high on trees, or upon low shrubs 
near the ground. He'aunmr has described all the pecis* 
liarities of several of these nests ; and we are in expect¬ 
ation of having a memoir upon them by Mr. White, 
who, having all the ample materials at his command 
which the British Museum aftbrds, will have every op¬ 
portunity of duly treating the subject, which is one of 
considerable interest. * It has long been known that a 
species of wasp, the JLeelieguana, collects honey 

in store within its nest. This appeared at first so start¬ 
ling a fact that naturalisttf would not creditiit, until 
it tecame confinned by the testin^ny oC a duly qua¬ 
lified scientific observer, (ieoffroy de St.Jfilaire, who 
brought with him to Burope specimens of the in¬ 
sect, as well as of their nest and its contents. The 
in^ct itself is identical with the Brachygastra * analis of 

* The name BrachygatUr havma been applied, many jeara ago, by 
Leach to the Emnia mtnuta OUv., It i* rc<|ufiiite to chaiig^ the name of the 
incMBt genus: we therefore propose in lieu of it, Nectabima. 

s 4> 
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Perty. We were, therefore^ nof so much surprised the 
ether day^ at upon the section being made of 

a large nest at the British Museum^ that all the inner 
cells of the intermediate layers were filled with a stoce 
of honey. The inhabitant of diis nest is a small wasp^ 
its firsfrseg^ient forming a long euraeniform iwtiole; and 
it is enti;.ely of a deep black, excepting only its scutel- 
lura, and post-dorsolum, which are of a bright yellow. 
This insert, accordingly, differs considerably from the 
Vespa Lecheguana, in which the^ f*rst segment’ ij^s^ery 
short, tlie second exceedingly large and globose, en¬ 
closing within it the succeeding segments. The cells 
wherein this honuy is deposited are, of course, of the 
usual papyraocous igaterial of which w’asps* cells are 
formed ; for it is 11 \ to l)e suppostkl that, because these 
insects collect honey, diey also necessarily secrete wax, 
for they have no organ whereby the- pollen could be 
collected, and whence, by feeding upon it, wax is se¬ 
creted ; whereas the honey, as in the bees, is congested 
in their stomachs, and, when it has undergone its proper 
process, it is regurgitated into the cells which receive it. 
^plistes, a social {^nus of extensive distribution, but 
composing very small communities, forms an exposed 
nest, which consists of a layer of cells attached by a 
peduncle to either a plant, tree, or wall. It is strange 
that the genus Vespa, which contains die largest and 
most robust of the social wasps, should form nests of a 
much more delicate and fragile 'substance than any of 
the others. ^ These, as ip the others, consist of a suc¬ 
cession. of parallel and horizontal layers, covered over 
with iki ^eries of envelopes^ which give a perfect nest 
very much of the appearance of a reversed close cabbage. 
All of these insecfs are of a courageous character, bold 
in the resentment of an injury, land which they will 
not allow to pass with impunity; and their sting, as 
is well known, inflicts severe pain. There appear 
to be three different forms of aberrant Veapidm, each 
of which have but two submarginal cells. In the 
Masarides, which are distinguished by their short 
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koobbed antenne, the ^yes are reniforra, and the winga 
fold longitudinally: this latter c^aracknr is lost in Ce» 
ramiuv; and in a spedes we possess from New Holland, 
die eyes become ovate; and in the genus Paragta Shkd., 
which is so like a true Vespa as. to be easily mistaken 
for one until closely examined, the wingr ar^ never 
folded, and the eyes are ovate ; but i{ has the glandular 
tongue, peculiar prothorax, and pulvillulated under 
side of the tarsal joints, found in Vespa; wheiv% we have 
infes^^hat it may flbf|pibly be the representative of Vespa 
in New Holland. Hut, if social, the communities will 
scarcely be large, as but two specimens, each a distinct 
species, have yet come under our observation; the second 
differing from the first, formerly. "Vaigribed, in being 
spotted with white. * 

(1 (iO.) The IciiNEUMONinEs cc^stitute the next group 
of the circle of thte Hymenaptera. t*'J'hese, as we Insfore 
remarked, are all parasites, and they form the most nu» 
merouB division of the order. Amongst them we observe, 
in their lower divisions, a departure from the typical 
neuration of tlie wings* these organs in many becoming 
entirely destitute of mose distinguishing characters. 
Among the Chaieidites wc also detect a*further depar¬ 
ture from the nonnal, and ail but universal, peritamerous 
structure in the tarsi of the Hymmopteru, Tliis group 
offers, besides, considerable differences of form, the most 
conspicuous peculiarities of which we shall notice, as it 
evinces itself in the larger divisions. The tribe of leh* 
nemnones are distingui^hedkfrom all the rL‘StJ)y thew con¬ 
fluence of the second discoidd and first submarginal 
cells of the superior wings ;• and where there }p «an in- 
tervenient submarginal cell, by thaf^^ing^ very small: 
they also have always two recurrent nerves, and they 
present variefies of form which we will rapidly survey, 
lat. The IchneumoniUof proper have the body elongate, 
ovate, and depressed; with ^e ovipositor, which in the 
whole of this group supplants the sting, not, or scarcely, 
exserted. It is in this family that the splendid*exotic 
Joppa occurs, which in one sex has the antenne sud- 
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denly dilated at its apex, and compressed. Sdly. The 
Tryphonid^B, in ^hich the abdomen is generally elavated^ 
and either subsessile or petiolatedf with also a scarcely 
exserted ovipositor. Two species, the Tryphon mrU- 
tarBUH and pinguis, carry their eggs attached beneath 
the apex of die venter. 3dly. In the Cryptidat, the ab¬ 
domen if always petiolatcd, and the ovipositor exserted, 
and usually as long as the body. It is in this family 
that the genus Pesomachus occurs, all of which are ap¬ 
terous. 4thly. I’he Pimplida^ snfccecd ; and in'<lie8e 
the abdomen is subsessile and depressed, and usually 
very elongate, and with an elongated ovipositor, parti¬ 
cularly conspicuous in the typical genera Pimpla and 
Jthysm; and of/; • exhibits its abdomen marked above 
on each segment with two convergent depressions. Eu“ 
ceroBf in this family, Exhibits, like Joppa in the Ichneu- 
monideSf a 8uddenl5' compressed enlllrgement of the 
antennae. In the .Oth family, the Ophwnido’j the ab¬ 
domen is laterally compresseil, and shaped like a scimita^ 
especially in the typical genera. In Pnstomarust in 
this family, the femora are anned beneath with long 
Ezines, — a structure found also in OdontomeruSf in the 
next family, the fith, or Xoridida>, which are chiefly 
distinguished by their glolxise heads. This tribe is suc¬ 
ceeded by tlie IrJmeumones adsciti, or Bracones. These 
are distinguishable from the former, by having but one 
recurrent nervure, and by the second subraargtnal ceU, 
when extant, lieing frequently larger than the first. 
These have, been separated Tato, two primary divisions, 
according to the structure of the mandibles : into, 1st, 
the Ekd^Kionteea, in which 'these organs dose as usual; 
and, SJdly, the Eaodonteea, in which they are apparently 
distorted, cgyving outwards when closed, and never meet¬ 
ing. The first division have beefi subdivided into Po- 
lymorphi, consisting, as their name implies, of insects of 
a variety of forms, and which seem a convenient recep¬ 
tacle for such as will not associate with the other sab- 
divisicms; and here StrehUmra is conspicuous for 
remarkably distorted antenncc. The second divisicm h 
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the Cryptogeutri, in whidi the external integument of 
the abdomen is not usually ^aepanfted into distinat 
segments, bat consists of one entire piece. 8d, the 
Areolarii, which have a small second submarginal cell, 
and in the typical genus the mouth is produced into a 
proboscis; and, lastly, the ^gclostomij ill \^ch the 
clypeus has a deep excision, which, when the Mandibles 
are closed, give it the appearance of a circular cavity. 
The Exodnntees we have above sufficiently characterised. 
Thi* form a very-^iijaU assemblage of genera, but 
amongst which Cha^modon is remarkable for being ap> 
terous, and Alysia is the type. Throughdut both these 
large divisions of the Jrhneumonidefi^ the normal and 
abnormal, we are acquainted many exotic 

forms which have hot yet been characterised. It is, 
doubUcssly, contiguous to these g'foups that the eccentric 
and extraordinary family Evaniat*kj comprising within 
hAnlanuH and i'a'WM#, are to be inserted. Somewhere 
Jn this vicinity, also, those anomalous forms, Stephunua 
and Pebfcinus, must, of course, conic; and in a proxi¬ 
mate situation to the 4^gf;iti must^ we expect, the 
place for Trigonalia, of which a secoml form has cone 
under our notice. But time and subsequent discoveries 
will determine these points. 

We now enter upon the large group of Ciial- 
oiDiTes, which, in the majority, are minute insects. They 
comprise an enormous host, the most of which are 
splendid little creatures gaudily arrayed in the most 
brilliant metallic colours.''' It is in this coiyitry chiefly 
that attention has been paid to them, and we must be 
grateful to Mr. Walker for his elaborate investigation of 
the tribe. The more typical fonn^ are the least me¬ 
tallic, and are distinguished by their enlar^i and elon¬ 
gated posterior femoPa. Leiicospia is singular for the 
recurving of its ovipositor over tlie abdomen, and from 
resembing die Feapida in the superior wings being lon¬ 
gitudinally folded. The group exhibits, besides, many 
peculiarities—not the least of which is the reduced 
number of the joints of the tarsi in tlie Eulophi; and 
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the whole of them have hut an o)>solete neuration of the 
wings. We ha^e alrejidy referred to the remarkable 
Thoracantha, Our space admits of no more than alluding 
to the Proctotrupidief and the interesting genera they 
include; and, among others, the ant-like form of Gona~ 
ioptutf ^ith'its extraordinarily chelated anterior tarsi; 
Jno»tem^'a,yritli itfi recurved abdominal spine; and the 
elegant little Mymar, with its pedunculated and beau¬ 
tifully ciliated wings. 

(16’iJ.) We must spare a few^Wbrds for the*Cii*»ysi- 
didfp, which present the only instance throughout the 
Ilpmerioptcr^of a tuhuliferous ovipositor; their bodies, 
also, are formCll *in a singular manner, being more or 
less fornicate ;r ^ir abdominal segments are more 
or less reduced in iivtinber, from vfhat we observe else¬ 
where ; and we are ad^uaiiited with an African species 
in which only two ^re apparent. Parnopeit^ of which 
we know three species, presents a sexual difference in the 
number of these segments, the male having one more 
than the female. It has also an elongated rostrum, like 
BemheXj upon which it is parasitical. These insects 
&(:c all richly metallic, and they arc all parasites; and 
amongst them Cl^ptes appears to lead off to Meria in 
the circle of the fossorial aculeates. 

(1(53-) The remainder of the Hymenoptera are all, 
in their larva state, vegetable feeders. The CynipsidePf 
or gall dies, form a marked and distinct group, although 
of but limited extent. Their yhung are reared within 
the galls wl)ich the paTeij,t iweet produces by the punc¬ 
ture it (makes upon the diderent parts of plants: the 
juice it ipstils, and what isasecreted by the larva, causes 
the plant to throw put excrescences, which all differ ac¬ 
cording to the species which excites them. We cannot 
here go into their particulars. (This group seems to 
pass, by means of Oryasus, through the Siricuks, into 
our last large group, the aberrant Tenthredines, The 
preceding have all been internal feeders in their larva 
state; *the SiriHda feeding within trees generally of the 
dr tribe. They are large and conspicuous insects, and 
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present a formidable appearance .with their exaerted ovi. 
positor. The majority of the iiwve of .fhe Tenthrvdinw, 
however^ feed externally upon W leaves of plants, re¬ 
sembling much the caterpillars of the Lepidaptera; and, 
in some cases, they are very destructive to our crops,—> 
instanced in the devastation among turnip/, ^.tised by 
what is technically called the*black8^ which i(^e larva 
of Athalia cmtifolia. Some of these insects show an in¬ 
direct connection with the Cynipsida, for they form and 
jresid£ :xi galls; bu^k the paramount distinction of the 
Titnihredineft, from u7l' the rest of the Hymmoptera, 
consists ill their possessing, in lieu of an ovipositor, a 
serrated apparatus formed of two ptiLrallcl plates, and 
retractile, when not in use, within :^hcath at the apex 
of the abdomen. \Vhen in use, they have an alternate 
motion, whereby their serrated clige perforates the ve¬ 
getable substance to which it is ^iplied, with a longi. 
tudinal incision, wherein they de[)osit their eggs. 'Phe 
bodies of these insects are always sessile, and generally 
-‘Yobast. Their first dK'ision, with knobbed antennie, the 
CimbicidiBy do not possess the eniarginated spine at the 
apex of the anterior tibiie, which'corresponds with,a 
similar excision in the basal joint of^the tarsus,* and 
with which the rest of the Jlymenoptera cleanse their 
antenna*: in lieu of this, this division has two spurs at the 
apex of tliat limb. Many of the species of this group 
possess also a couple of articulated spurs, placed half 
way up the tibia: th6 apex of all these spurs, and the 
underside of their tarsi,v<are yery frequently alsp vesi. 
cular: and, when wc l^akc into consideration th« greater 
expansion of their wings, and its more elabor|tt> reticu¬ 
lation, and view in conjunction their pedated larva, we 
tdiall no longer cause surprise ar^considering them 
aberrant. The mo'ie remarkable genera are, Parga, 
which is exclusively from New Holland, and which 
lu'oods over its young like a hen over her chickens; 
Schizocerm, with its furcated antenna; Lophyrun and 
Pterygopfufrusy which have those organs elegantly pec¬ 
tinated in their males;. Tarpa and Lyda, with dieir 
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enormous heads, and beautifully floured bodies. Prox* 
imate to this gr^p^—but where is doubtful,—should 
be placed the interesting but perplexing genus Xyela 
Dahn. The abnormal structure in the neuration of its 
wings, its singular antennee, with their third joint very 
much e^^ngated, and its lengthy exserted ovipositor, 
tend in (^>iiribination to perplex us, but it appears to be 
probably the transition from the sccurifiHrm ovipositor 
to the valvular one. Having thus finished our rapid 
survey of the Hymenoptera, we cun only regre^hat 
we could not spare more room Ibr the investigation of 
so interesting an order. All that we have been able to 
do in this limitevi space has been to notice the most 
remarkable forjn s^ .an d loosely generalise their most 
striking peculi^tles; ]i:dt in dohig so, we have pre¬ 
ferred dwelling upon .those groups which offered the 
most extensive interc.^t. [[(142—163.) W. E. Sh.[] 


(UiAP. v; 

THE COLEOrTERA. 

ON TflE COI.EOPTEKA GENBRAt.Lr. 

(l()4.) The coleopterous order of insects is composed 
entirely of those which, in popul ar language, are called 
Beetles; that is, of insects covered by a hard crust or 
shell Analogous to that 6i the tortoise, and which, m 
both, protects the soft parts of the body from external 
injury. This is manifestly a wise and a merciful pro¬ 
vision for their safety, because these insects are not only 
the most tericstrial of all others^of the Ftitota, but 
they are also the most imperfect fliers. From these 
circumstances, it follows that the Cokoptera are more 
exposed to injury than are any of this class; but, to 
counterbalance these disadvantages, and to give them a 
defence which no others enjoy, Nature has dothed tliera 
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in a complete suit ctfuatofal armour; diventfied^ indeed^ 
io the most astonishing mamieraaccor^ng to the diffisrs 
ent tribes and families, but adaped, urith infinite skill, 
to the great object of their preservation. A beetle, in 
fact, is an insect cased in armour of proof. Let us take 
a chafer, for instance. Or one of those whose 

drowsy hum ** breaks the stifiness of a Bumn|er’8 eve, 
and examine it closely ; with what admirable precision 
does aP thepartsof its'armour joinandfit intoea^ other! 
It be almost im^ssible, in fact, to insert tiie head 
of a pin between any Sf*the joints; and yet the insect 
moves about without the slightest embarrassment. Not 
only is every joint, the most minute, I ilher of the an- 
tenme or the palpi, completely ca,gp^, bv4 even the eyes 
are often defended ii» the same miinnerl** This remark¬ 
able structure, joined to the cirosnnstance of the wings 
being protected by two of these jwces, is sufficient to 
characterise the insects now before us. It may be fur¬ 
ther remarked, that the name of the order, devised by 
‘ AnstOtle (wIXFo'c, i'’), happily alludes to the wings 

being protected or covered by a sheath. 

(]f)5.) The power olf flight enjofed by colcHipteroii^ 

. insects, as before remarked, is much mepe limited ^an 
in any other of the Ptilota; while the Lepidoptera soar 
in mid air, and use their feet only as rests to supjiort the 
body: and, while the Hymenoptera transport themselves 
by flight alone, a coleopterous insect appears to use 
the limited power of iM wings as a last resource, or only 
upon great emergency. Tguc^a beetle, and, instead of 
spreading his wings, HI either counterfeits 3eat|}, or he 
quickens his pace; but do the same to a mothj^a^bee, or 
nearly any other winged insect, and he flies away in a mo¬ 
ment. Flight, among the Colmptera'^^ypfasfB, in short, 
a subordinate facult]^ A casual observer would not 
suspect that a beetle had wings; for they are completely 
hidden by .the two convex plates, or elytra^ beneath 
which they lie folded, first longitudinally, and then 
transversely. These members, among all the other Ptu 
lota, are four; but in these insects they are only two in 
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; their caset, or coveni, oceupytng the sittmtioilt 

«f the larger or superior wings of the other orders^ 
Svery thing, in short, (joints out to us that the Coko^ 
ptem, in regard to fligktf are the most imperfect of four* 
winged insects; and it therefore follows that tl^ are the. 
most afe^rribt. ^ 

(l66'.^' On the other hitnd, when welookto the strength 
and structure of their legs, we perceive that the defi« 
ciency of ^ight has been amply made up to them in the 
power of walking. No insects ruPvwith such swi^ess, 
or retain their hold with so mueh security. The whole 
race of predaceous beetles (^Predatoreis) are remarkable 
for their swiftness,—a quality which seems to be one of 
their typical psrfer '‘ms. The tiger beetles {Ctcindeli- 
daf) fully illusffate ibis fact ; and <every one may have 
witnessed the rapidiby with which the small shining 
Carabida course akng the footpaths of our fields on a 
bright spring day. How suddenly again do the water 
beetles (Dgtuicidcp) dart down to tlie l)ottom of a pool, 
by the aid of their powerful oar-iikfe~if*g8. ' in“ thoS^i^ 
milies, again, which live among foliage, the same 
sfrength of foot, add teiuicity of' grasp, is equally ap¬ 
parent. Whoever has bandied a chafer (^Meloiontha . 
vulgaris Linn.) knows how difficult it is to take the in¬ 
sect from the leaf or spray to which, with its long and 
acutely hooked claws, it tenaciously holds. So admir¬ 
ably, indeed, are the feet of arboreal beetles constructed 
for grasping, that they will cling'to the naked band with 
as mqch eai^ as to a leaf or r twig. The Cole(^tsra, in 
short, ^em conscious of their Hiperiority in this re¬ 
spect;! for, upon all occasions of attack, diere are very 
few whicl) do not depend more upon their feet for es¬ 
caping harm thanlipon their wings. These latter mem¬ 
bers, however, are of great and f'ssential use; though 
not employed for removing to every short distance, they, 
are always used upon long excursions. When the food 
upon one tree is exhausted, or the flowers of one plant 
have been' visited, a coleopterous insect crawls to the 
edge of a slight eminence, and, after a moment's consi- 
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dnatiotii liegina to fh^w up his elytra^ expands hts 
livings, and slowly and steadily m^nts ii^^the air. Som# 
few, indeed, of tlie predaoeousltribe, pi^oularly the 
Cieindelidaf, increase the natural speed of their course 
by alternately flying and running; while oth^s, slow in 
t^ir motifs, counterfeitMeath, and seem ter fi^ to the 
ground: this latter, however,*is usually but f second 
deception; for these erafty litde creatures generally con¬ 
trive, by means of their hooked claws, to gra|p hold of 
a leaf ^ spray, in th«ir fall, and thus save themselves 
the toil of again ascendm*g to their former station, when 
the cause of alarm has subsided: these latter habits be¬ 
long to the greatest part of the Curcu^onida, or snout 
beetles—a family containing sever^ tl^'^iisands of species. 
All these circumstanees, connected witb^TTie use of die 
feet, lead us to infer that the CohopterUt as a whole, is 
the most ambulating among the P^hta, and hence pe¬ 
culiarly deserve the name of terrestrial insects. 

(1 67.) T he beetles are, perhaps, the]|most numerous 
* of ail me onfcTBrJ^irEStrwlle expresses an opinion, that 
there are probably not fewer than twenty-flve tliousand 
already existing in European caluneta; and this number 
great as it is, is perhaps not more than one third, or at 
most one half, of those yet to lx* discovered. When we 
consider that each species of this immense asscmldage 
has its own peculiar economy, and its esjieciai task to 
perform, in the great scheme of creation, the mind is 
scarcely able to conceivcf how the form and structure of 
fifty thousand beetles can Iv s(^ varied, that ^no twp are 
alike; still more imposllble is it to imagine tho^ deli- 
cate shades of difierence in their habits and epoiioiny, 
which experience has shown invariably to accompany a 
difference of species. We should renumber, also, that 
this vast multitude all belong but to one order of insects; 
which order forms but a small portion of the countless 
myriads of animated beings, wUch live and move, and 
do the work of Him who made them. The astoniahing 
variety of differently formed creatures whicfi' swarfn 

o 
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Upon the carthj strikes the mind of every reflecting man ; 
although the number of^ihose which he has seen, are but 
as a unit to the thousairas which he has not seen. This 
interminable diversity of differently formed agents seems, 
in part, to be explained by one of the fundamental laws 
of natil«^, by which it is ordained that the same eflect 
shall becproduce4 by different means and dilflerent 
agents. This truth is too a]>parent to need illustration, 
and a sligtit notice on the economy of the order will 
confirm the fact. 

(168.) In regard to the foo'd of the CoUopteray we 
find them devouring every thing — each confining itself 
to some peculiar substance ; but if there is any one de¬ 
scription of no^nivjup^nt more especially assigned to 
beetles, it appears 0 be that derived from living and 
decayed vegetable tnat.,er, but particularly such as is of a 
hard and solid textur^. The great family of Capricorne^y 
or capricorn beetles, not only feed, in their grub state, on 
the pith, fibres, and Internal substa nce of trees, but 
many actually saw off, w’ith their Istrong javi^, 
terior branches, as if to hasten the removal of the de. 
cayiiig tree. Thousands of a more puny race (^Bostrichi), 
unable to penetrate the solid wood, take up their resi¬ 
dence in the bark, which they perforate in all directions, 
so that the elements soon effect decomposition, or thus 
prepare caverns of shelter for other tribes ; many, again, 
have a different office assigned them; their business is 
to loosen the external bark from the internal wood; and, 
accordingly,, they are only* found in such situations. 
These habits, so essential to facilitate the removal of su- 
perabwi^aiit vegetation, ars' almost peculiar to coleopte¬ 
rous insects. But foliage is a more abundant nutriment 
than wood audience we find that thousands and tens 
of thousands of the smaller tribes live entirely upon the 
leaves of trees and plants. Flowers appear assigned 
more particularly to the Hymenoptera, the Lepidoptera, 
and theDiptera; but several families of beetles are knoivn 
to partake of this delicate food, and their structure is 
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accordingly fashioned tfor this purpose: of these, we 
need only mention the petalocerom or lathpllieorn beetles* 
of which our green rose chafer (Cmnia atimto)iB a beau¬ 
tiful example. The Curculionida, a large and very sin¬ 
gularly sha])ed family, liv^ upon the internay jmces of 
vegetables, without encasing tli^inselves in the s ftstance 
from which they draw their nourishment /ftl these, 
however diversified their operations, are phytophagous, 
or feeders upon v^etables; but, as in every natural 
group*th^re is a or in other words, a pecu¬ 

liar division whose habits are rapacious, cruel, and blood¬ 
thirsty, so we find, in the order befij^e^us, one tribe 
answering to this description. The predaceous Jxjetles 
live entirely upon other insects, pursue and 

capture in a living state, or d('vour when hastening 
to decay. By far the greater part of these lions and 
tigers of the beetle world roam'•about the ground, 
‘‘ seeking whom they may devour,” and are hence called 
Geodepfinp-Rik^,... as the. DptiscidfP, habitually 

live in fresh water; from which circumstance they have 
been named Hydrodephayom, ^It seeris, indeed, certaih, 
that a portion of nearly every substance in the animat 
and vegetable world is assigned as food to coleopterous 
insects ; for not only do they feed upon such things as 
are produced naturally, but they evince a decided relish 
for such as are artificially prepared hy man. Those fa¬ 
milies of the preilaceouBjhcetles, which are furthest re¬ 
moved from the perfection of their tribe, greedily devour 
bacon, lard, cheese, an^ other^tores of our kitchen : 
some show a partiality for leather, even after it hi^s been 
prepared by the tanner and manufactured by the%ook- 
binder. This is, perhaps, the last indication of the car¬ 
nivorous habit; and, as natural transitions are always 
gradual, we find that rfiany of these very insects feed on 
other substances wholly vegetable. 

(169). The structure of beetles is in every wayadapted 
to the various functions we have just enumerated. As 
their food is of a much more solid nature than that 

o 2 
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assigned to any other order^ we ^nd that they have the 
Stxxmgest and th^ niostf complicated jaws, or organs of 
mastication ; thus showing another great departure from 
the typical structure of the Ptilota. They are, in short, 
of all insects, the most perfect masticators; and had 
KatureVeally divided the insect world into two primary 
groups \MandibuJata and Haustellatn), as somt have 
imaginetl, the Coleoptvra would stand at the head of the 
former. .Their actions and habits require great mus¬ 
cular power, and they are conseqi»’etitly endowCil^with a 
degree of strength perfectly surprising for creatures so 
small. If any ^f our readers wish to verify this fact, 
let him coniine a chafer, or any other beetle, in his 
clenched i.enrf fop* ^w minutes, and it is ten to one 
but that the littU prisoner, by rtiain force, will effect 
his esca]>c lietween tliie lingers, or, by striking the spines 
of his legs agaiustfrthe skin, oblige his tormentor to 
open his hand. Beetles have no stings; but some bite 
furiously and effectually with^ their upper ja ws, which 
are pointed at the tips, ami serrated or tootliedTihWhf' 
with these they styze their food; which is then masti¬ 
cated by the help of a pair of under jaws (nia.riUa’'), 
and the upper* lip Qabnnu)^ which protects the other 
organs. The situation of all these is analogous to those 
in the mouth of a vertebrate animal; and they are 
accompanied by the feelers {paipi), wliich are either two 
or four. 

(170.) Wc have said that coleopterous insects are 
known by fhe two tdptm, or sl^eatlis, which cover the 
wings <and body, and which meet in a straight suture 
down back ; but if entry insect in the whole order 
really exhibited this character, Nature would then have 
made a sudden iTalt, ami would have passed, by an ab¬ 
rupt transition, from a hee to a tetle, or from the Co- 
Uoptera to tlie Neuroptvra. On this, as on every other 
occasion, the chain of affinity is therefore graduated, 
and one order of beings is not suffered to stand isolated 
and unconnected. Ueiice it is, that, at the confines of 
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this order^ we find th% coleopterous structure so modi¬ 
fied, that some of its distinguisl:f ng chafacteristics beg^R 
to disappear. Thus, in the ilfafmodemt, or soft Coleo^ 
pteruj die wing-cases, as the name of the tribe implies, 
are so thin as to be pliable. In the genus MeMFy and 
several others, they are so small as scarcely to cftyet one 
half Bf the My, nor do the^ forn^ a straight suture: 
others, having their wing-cases perfect, are destitute of 
wings. In Bupresthy again, these latter m^iinbers art* 
so sh'^fF as not to retire a transverse fold; while the 
females of the glowworms have not the least vestige 
either of wings or sheaths. It is by these deviations, — 
few, indeed, in comparison to the bull? of the order, but 
deiinitelyand strongly marked,—*tJ»a’ xht^gyaArtfedscale 
of nature is prest^rvAl in buniiony, anti the synilK)is of 
the animal world are shown. All^thcse deviations either 
show the passage to the I/pnumoJHtira on one side, or 
to the Ncuroptera on tiie other ; or they will evince 
clear and stron^l^ marked types of analogy, by which 
tne bfher orders of tlie Annulosa and the Vertvbraia arc 
represented. , ^ 

( 1 71 >) Having now stated the leading distinctions «f 
the Coieoptem as an order, and touched «u]>on those par¬ 
ticular functions they appear intended to jierforin, we 
may inquire what other tribes in the animal creation 
these insects are intended to represent, or, in other 
words, what are their true analogies in the scale of 
animal life. If, in the class of Ptihtay we find an order 
agreeing with the rest in#noit of their cl^aracte^s, yet 
possessing only two effective wings, instead of four, we 
cannot hesitate in pronouncing it the moat afj^mranty or 
least typical, division of its class. Now, this is pre¬ 
cisely the station in nature which tht^Colojfitera appear 
to hold. Hence it follows, that they should represent 
all of the most aberrant groups in the animal kingdom. 
This is not merely a theoretical conclusion, but, as we 
shall subsequently show, is the result of analysis. We 
have said that the Colcopteray in their external aspect, 

o 3 
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have a greater resemblance to the tortoises than to any 
9ther vertebrate animus; it must follow^ therefore, if 
this aiuilogy is not a nKre fancy, that, on the circle of 
Ptilota (of which this order forms a part) being 
compared with that of the ReptUia, the Cokoptera and 
the Chokrha stand opposite to/and represent, each other: 
this the^accordingly do, ifc seen in the following table: — 


Analogiejt of the Ptiix»ta and the Reptilia. 


Ordcro of the 
PtUota. 

0 Alen of Reptilia. 

LKPlDOm'EKA. 

1. Typical. 
OpiiinivR. 

Herpenta. 

llEMiin'eRA. 

Suh-typicai. 
Saukks. a 

Lixards. 

Hvmsnoptkra. 

CoiJiOPTKRA. 

NeUKUPI'URA. 

*’3L Aberrant. 

ClIAMStUONEH. 

(JuhLONIA. 

KLANIO!<AUni. 

Cbamelwns* 

Tortoises. 

Fish Lizards. 


TThe fact, therefore, of the beetles being really in* 
tended by Nature to represeiTt tiie tortoises among 
Winged insects, may be safely inferred, because these 
two groups stand opposite to each other in their re¬ 
spective series; which series, it must be remembered, 
being founded upon affinity, is entirely independent of 
all analogous considerations. 

( 172 <) Let us now make another comparison. Every 
entomologist knows that the Coleoptera are the most 
gnawing of*all insects: ‘they hwe the strongest jaws; 
and bolh in the larva and perfect state, thousands 
employ'these organs in gnawing solid woods. Where, 
dierefore, do we ^nd, among vertebrate animals, a si¬ 
milar facult} displayed.^ Obviously in the order GlireSy 
or mice-like quadrupeds, named by M. Cuvier, from 
this very circumstance, Rodentia, On placing the se¬ 
ries of quadrupeds, therefore, opposite to that of the 
Ptilota, we find these two particular groups come into 
parallel relations. 
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Attalogi&t of the Coj!kopTERA|4o the Orders of Qua¬ 
druped! * 


Older* of the 
PU'tota. 

Anaifigics. 

Lkpiuoftbea. 

l^pical. 

Hemiptbra. 

lUptorUff. 

UVMKNOKrSEA. 

Social 

COLKOpTEBA. 

tinawen. 

^ECBOPTEKA. 

Aquatic. 


Ordmofthe 

MammaUa. 


QUAOHI/MAif/ 


A 


Fbejs. 
I^NGDLATA. 
Glikgh. 
Cetacea. * 


^173.) It will be curious to see in \,'hat manner the 
armour-likc covering of the Coleopthrom is represented 
among other animals. The tortoises aje cm|;fiwv^^th 
horny plates; and if we look aniong^qTtalrfuj^s for a 
similar structure, we have the Inj^ian ant-eaters, and the 
armadillos of the New World, botJi protected in pre¬ 
cisely the same manner. These‘latter animals are at 
the head of the tribe EdmlatUt which is the most 
abcrisAn,‘(IN'isioV/of the hbofed quadrupeds (^Ungulata), 
By bringing these into comparison, we shall here see 
that the armadillos represent both the tortoises and t|ie 
beetles, as w'e have fonnerly shown. * , 


Aimhgies of the Coleoptera to Qitadrupkds and 

Reptiles. 

Order* of the 

aOrders oT 

Trihog of the 

PtHota. 

Hkptilkm. 

UltGI>LATKl> QuaURUPEM. 

LcrinoFTERA. 

^er(0nft» 

Rumtutmies. « 

Hkmiptbra. 

Lizardsf. 

Stiifprdes. » 

HvMK.VOPI-ERt. 

ChanMtiioTu. 

' PachytiermeUk 

Coleoptera. 

Tartoisca. 

F.dfmata. ' 

Keoroptgka. 

Fish Lizards. 

Jin«jtb)thire$. 


( 174 *.) Our former volumes will have sufficiently es¬ 
tablished the different circles of the vertebrate animals 
with which we have now compared the orders of the 
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Ptilota, and to those we must refer the reader who is 
desirous of fur^er dclliils. It would he highly inter* 
est^ngj did our limits j^ermit us to dwell upon all the 
analogies indicated in these tables; but our present bu¬ 
siness is ^vith the order Coleoptera,, and to that only 
must os(r remarks be confined. It appears^ then, that 
the three most striking peculiarities of these iiisdtts are 
explained by the most simple process of analogical rea- 
, 6 oning. covered with natural armour, because 

Nature intends them to represeiv^ the reptile m^toises^ 
and the quadruped ant-eatcrs*^ and annadillos: they 
have the strongest jaws of all perfect annulosc aniissils, 
because they typify the most gnawing of all [K^rfect qua- 
drupetft, . nal.le^v, \ Glires; and they have two real 
wings ordy,”X'rrtMAi thdy are th<* most imperfect ex¬ 
amples of the Plihta^ If these analogies are true, they 
may be extended hundreds of groups: thus, the 
Vermes are the most tough-skinned class of the Annu^ 
lostif and are the most aberrant of all the annu- 
lose divisions: just so are Coleoptera among ivinged 
insects. 

( 175 -) The station of the coleopterous order is con¬ 
sequently l)ctWv^en those of the Jlpmmopftra and the 
Nenropleru. This conclusion, verified in the foregoing 
tables, reconciles many of the contradictory opinions 
entertained by some of our first entomologists. Mr. 
MacLeay, for instance, has not failed to remark the 
close resemblance which many ants bear to the beetles; 
and yet it probable thitt ti»e true passtige between the 
orders ds made by means of tffe small parasitical ich. 
neumon^ and gall-flies, fl>rmtiig our tribe Chalcides. 
Some of these have the thorax prolonged into a plate 
or spine, which extends the whole length of |he body; 
so diat they put on the very*forra of a Mordella. 
Among the many singular insects discovered by us in 
Brazil, is a species of this group, which is so completely 
disguised in this way, that most persons would consider 
it, at first sight, as a new sub-genus of MordeMa, having 
the antennie pectinated. On the other hand. Nature 
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leaves the Coleoptera Ibr the Neuropfera, by means of 
the earwigs (^Fotficulidce )^—a ^sage ao apparent, that 
it has been recognised by almosl every writer since the 
days of Linnaeus. 

(17^0 Having now sufficiently treated off the Coleo^ 
ptera an order, wc may locjc to ita compone^^t parts. 
On examining the structure of the feet of these insects, 
several remarkable differences w'ill be perceived. In 
some, the tarsi, w'hich may be said to represent the* 
huinaff linger, consis^f four distinct cylindrical joints, 
tenrinated by a forkc^l hook or claws ,* while in others, 
th^* joints, apparently *, are only thrtje or two, and, 
instead of being rounded and simple, are flii^iii jihmind 
tw'o-lobetl. Now, it is obviohs tMaP' ‘flrtJfSs which 
belong to llie first of these groii]|»s, — that is, having 
the tarsus altogether cotnjiosed of five distinct joints,— 
are the most perfect in tlie constAiction of their feet; 
just as insessorial birds {^Insrumrcs')^ and four-handed 
quadrii^ jds are the most perfect of their 

respective classes. All the great systematists of the 
present day tacitly confur in this pinion, by placing 
the pentaincrous, or fivc--jointod bi'ctles^ at tlie head t>f 
their systems* Yet among these, again, we find two 
very different races;—one composed of insects living 
u]ion vegetables ; while the other comprehends all such 
as subsist by pursuing and devouring their weaker 
brethren, just as do the HcVme tribe of quadrupeds, or the 
falcons among birds. Here, then, we see the two great 
divisions of the pentanu^roffs Coleoptem, The firsP, pre¬ 
eminently typical, herbivorims, and hartnless, constitute 
the tribe of iMmvilicornrs : so called from thP Sliape of 
their antennie, which arc short, clavatc, and lambllar. The 
second, ‘hrhich is the sub-typical tribe, are pfedaceous, or 
live upon animal sulilstances; these form our tribe of 
Predatorenj and have their antenme longer, filiform, 
and composed of lengthened joints. All otlicr Cohoptera 


* We nay apparently^ Iwcause there is reason to think that most iniecta 
have the lull number, but that some are in a rudimentary state. 
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come Rtider the aberrant divisiotr-of the order, composed 
of those tribes v'hose t^si have almost always less than 
five joints, all of whi^^h, excepting the last, are gene¬ 
rally flattened and lobed. Among these, again, we find 
three natir>‘al subdivisions or tribes. The first are the 
Capric(T.'TteSy or Ugnivorpus beetles; the most striking 
character of the perfect insect being the great length of 
their antenns, which are unusually robust, and gene- 
* rally curved, like those of goat or sheep. The second 
tribe are the MalacodermeSj ^ soft-wiiiged'^lfeetles; 
whose elytra? are soft, flexible, and often very short. 
The third and kist we shall name the Monilicorltes: 
tb«y are to be known by a short, thick, oval, or hemi¬ 
spherical Jnd#; vit^ "the antenna? moniliform. Such 
are the most promu.ent or typical distinctions of the 
five great tribes of coleopterous insects, under which 
we shall arrange the'*’.vhole order. Before, however, we 
proceed to enter more fully into details, it may be as 
well to throw these characterc into a tabular £uim, and 
designate the groups in a more scientific manner. 


Primary Divisions and Anahqks of the Order 

COLKOPTERA. 


Trilies of the 
Coleoptcra. 


Lamellicorneh. 


Typical Characters. 


Orders of the 
PtUota, 


{ 


1. Typical. 

Tarsi flvo jointed ; cla- 

vatc; herbivorous. 


] 


Lgpidoptera. 

Fapitio. 


PRSDATOtfES. 

Q 

Malacodermkb. 

c 

Monimcornrh. 

Caphicurheh. 


2. •SuMypicnl, 

f Tarsi fivc-jninted ; antciiiue fill-1 Hrmiftrra. 

form; carnivoruuK. 3 Pentatoma Latr. 

3. Aberrant. 

C Bo<ly short, ovate, frequently hid. I Coleoftrra. 

( den beneath the shell. J Cassia. 

r Antenme very long; larva apod, ) HvHeNOFTRRA. 

\ enclosed in Other substances. J ApU Ichneuwutn. 


(177.) The MonilinomeSy which include the tor¬ 
toise and ladybird beetles (or the genera Camda and 
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CocdneUn of Linnieus^, are more protected than any 
others, by that liard covering ii#hich is peculiar to the 
Coleoptera. It might, therefore^ be supposed that they 
should stand at the head of the order; but this ^ infer¬ 
ence by no means follows. Superior perfection of 
structure is the only trhe and certain distinction of 
typical^ pre-eminence: this consider as one of the 
first aphorisms in the Natural System; for it is that 
which places the Quadrutnafia at the head of ^e JlfiBwi-, 
ma/td, the Ituteif«orefi^^ the type of birds, and the 
Ptilota &vi the first of the Annulom : it is equally mani¬ 
fest in the least of Nature’s groups, a| in the greatest; 
for it is by this rule that the ;iniinal 
precedence both of the vegetable %x\d tJiqjnjpsMaTrTljis 
perfection of structure in typical groups implies the 
possession of a greater number oft faculties, and, there¬ 
fore, a more complicated organisatym, than is enjoyed 
by the rest; but, in a\)errant groups, this perfection is 
confined only to some one property, which is always 
^ accomp'anied by a diminutron oF others. Oi this latter 
fact, a familiar examplo^ out of huiulj'eds which might 
be adduced, will suffice. The Sctihsoreitf or climbing 
order of birds, is an aberrant group: the perfection, 
therefore, of this group is confined to one particular 
quality,— that of climbing; and this quality, being 
most conspicuous in the parrots and the woodpeckers, 
places these birds at the hea.l of their own order. In 
like manner are we to ,judge of the rank of the moni- 
licorn beetles. That they n^ay represent the/^olf'op^cro, 
when the contents of th^whole order are comparuil with 
the other rtilota, Nature ha# developed in theijw>MC of 
the learling distinctions in a most extraordinary man¬ 
ner ; for, in the CasHdee, we find the cnerajM^rs of the 
body concealed beneath the shield of the head an<l the 
wing-cases; and they thus so closely resemble a chc- 
lonian reptile, that, in all countries, they have acquirwl 
the name of tortoise beetles. Yet, notwithstanding this 
great developement of this one character, we find a pro- 
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portionate fliminution of othei>s; particularly in the 
feet, which hav/* only ^our apparent joints; and one of 
these, in a true neighbouring genus, Coccinella, is eva¬ 
nescent. We see, therefore, in both the instances here 
produced^ an illustration of the same law. The scan, 
sorial birds, except in climbing, are as inferior to the 
perchers (ImeftsSres), in all other points of general 
organisation, just as the monilicorn beetles are inferior 
to the tribes of LamelUcornes and Predatorea, 

(178.) Nothing is, perhapy more instnfe^ave, or 
more interesting, than to trace the extraordinary man¬ 
ner in which tliie natural arrangement of one order of 
l>^u:]y^;s^iannohises with another, from which, in ]>oint 
of geneitil.4ppeu :je, it appears, toto vw/o, to differ. 
Who would imagine, that, among coleopterous insects, 
we sliould find a ]>ertect representation, not only of the 
leading groups of 'yie Lepnhptmi^ but also of those of 
the diurnal butterflies? Yet such is truly the case: the 
latter set of analogies, in fact, arc dependent iijK)n the 
former, as will be seen by the following comparison: —* 


Analoijiea of the Coleopteka to the Lkpiiiopteua. 


I'tibes of the 
CuLl'itPTbHA. 


Typical Characters. 


Trihos of the 
Llimdui'ikra. 


1. Typical, 

LamelUcornes. Aiiteiinic clavatc. , 

‘J. Sub-typical. 

Pn datorcs. Antennae attPiiSuted 


PapiUones. 

Sphingidet. 


a. Aberrant. 


Malacodermrs. 

Moniltcomcc. 

Copricomes. 


' Body, either in the larv a or imago 
tftnte, )>articularly soft. 

'Larva vermiform, or oniaeiform; 
leap entirely or (mrtially. 

Antenna* greatly developed. 


Nocluides. 

Phaleenides. 

Sombycides. 


The soft-bodied Cokoptera thus And their repre¬ 
sentatives among the larve of the Noctuides; which. 
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M a whole, are the n^ost soft aud naked of all the 
lepidopterous caterpillars. The> looper moths, as they 
are called, or the Geometria of Ljinffius,' are well known 
to move by a sort of leap ; and almost the only CV 
leopteray which really possess this property, ^belong to 
the Monilicoinuis, where hre have the whole family of 
Haltitida>y with their thickened thighs. Tlic largest 
beetles are among the Capncorrws; and the largest 
Lepidoptera are types of the Jiontbycideit. In ]t)oth these 
group^^also, we find antennte more developed than 
in any other insects: some of the capricorn.beetles, 

they are five times the length of the,body; while, in 
the silk moths, or Jiomhycidcft, thpir structure is parti-, 
cularly complicated. ^ 

(179-) must not be surprised, however, in sub¬ 
mitting a natural group to many tend diversified tests, 
that some analogies are more reino/je than others ; and 
that others can be traced only in one stage of the insect, 
and not in another. To show this more clearly, as an 
inevitable consequence of general analogies, we shall 
next compare the trim's of the Coje&ptera with the 
families of the Diurnes, or true butterflies. » 


Analogies of the Colkoptera to the Diubnal Lepido- 

PTEHA. 

’I’rilwB Families Tribes 

nl‘ the General Awpogtet. of th(> or the 

Colrofilcra. ' DitiBMth. Lfpidftfitrra. 

Lamellicokwes. J" ^^’^Papilionidte. ^I’Ai-iLiqjrES 

FREDAroRitf. J ^^trengUj. Spiiinoidrs. 

MAiAConERMBii. Boily loR. Hetprrulte. NocreioEH. 

Munilu’ornbh. Larva onisciform. Erycin^tt. FiiAL/bMiiKH. 

CAPRiroRNES. Antermr very long. Salyrttia. *BosiBYcinKH. 

Every entomologist knows that the hotly of the llcs- 
perian caterpillars arc so soft, and the skin so thin, that 
the vessels can be seen through it ; and that die insect 
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itself, being so little adapted toresist external injury, 
protects its body by artftcial means, and lives concealed 
within a rolled leaf: ^be Heaperida, in fact, are the 
soft-skinned butterflies, just as are the Malacodermes 
among the Coknptera. The next analogy—or that 
between the MontUcfyrne,s and the JSrycinida; — 
is, perhaps, one rf the* strongest that can be found. 
The caterpillar of a CasHda, or tortoise beetle, so 
completely resembles that of an Erycinian butterfly 
that they might both be taken for examplefri^f the 
same tribe of insects. Great developement of the 
appendages to the head invariably accompanies aU 
animals Which r^ipresent the ca]>ricorn beetles ; 
whether^lr^f' Uppen* .tges are horns, as in quadrupeds; 
crests, as in birdsor antenna*, tis in winged insects. 
Hence it is, that the llntennx of the Satyrida, or wood 
butterflies, are long# in proportion to their body, than 
those of any other Lefndoptera in existence. Our own 
cabinet, peculiarly rich in this splendid tribe, enables 
us to state this fact with confldence; and the analogy 
receives still greater confirmation, by the larvce of these 
butterflies being provided, in almost every instance, 
with spines on their heads, or appendages to their tails. 
11 thus appears that the arrangement we now propose, 
for the first leading tribes of the ColtopterOf is in perfect 
unison with that system upon which we have arranged 
the animal creation, throughout which it cannot be 
doubted that one uniform plan, perfect in all its parts 
mustfprevai!. 
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CHAP. vf. 

cojukoptbAa^ continued. 

THE LAMELMCOnMES.' 

( 180 .) may now take a more particular survey of' 
these titles ; and ent(^!lkyour to resolve these, also, into 
their respective families. The LAMEnnicoiiNEH, or 
beetles with clavate and lamellate anVeunn% and five- 
jointed tarsi, stand as the prc-emIueiiA trihjf--«v^ tffc 
coleopterous order : ^hey may l}e*furtlter recognised by 
the compression of the tibiie, or shanks, which are more 
or less toothed on their exterior e^lge. I’he antenna* 
are remarkably short ; and so much'licnt, either towards 
the middle (as in the ljucanifta’'), or at the club (as in 
Cetonia), that the two j)Oitions form an angle more or 
less acute. No general characters can be more definite ; 
and it is only in the nlost aberrant ’ divisions that w^* 
find any material exceptions. I'he ha\»its of all this 
tribe are herbivorous ; that is, tlicy feed entirely u]>on 
vegetable matter, either in a green or decomposecl state ; 
while, amid great diversity of form, size, and colour, 
we find some of the most splendid as well as the most 
bulky Colcopivra yet tlis^overed. The Cetonia aurutUf 
or the common rose beetle, may be taken as j^e ty^e of 
the whole. A glance a'> thVs beautiful, althougl^ com¬ 
mon insect, will convey a hotter idea of the general 
shapia of the lamellicom beetles, than the most (loured 
description. As to their history and natuj'al arrdngeineiit, 
we owe all that is of permanent value to ’the admi¬ 
rable W'ork of Mr. MacLeay. Assisted by his arrange¬ 
ment of a part of this tribe, but adhering to those 
general laws we have traced so extensively in other 
portions of the animal world, we shall now lay before 
the reader the result of our own researches in this most 
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interestiog group* of insects. It may be os well to^ 
mention^ ^ that the Lanuf^Uieorne'S compose the *'Chi*, 
lognathiform Stilrps ” of Mr. MacLeay^ as dctailefl in 
the work above mentiot^ed. 

(181.) The two families of Cetoniadjb and Scara- 
DJEiDiE^ as it has long ago been demonstrated, compose 
the typical and silh-typi'sal families of the lamelliconi 
beetles. They consequently possess, in their full deve- 
lopeinent, all the characters here assigned to the trilie. 
'The Cctomadfe, from living on the fresh sap of plants, 
have been termed TlMlerophat/tHC^,* Their coldhrs, in 
harmony with the delicacy and pureness of their food, 
with few exceptions, are elegantly varied, or uncommonly 
‘spifudoJ,.- As a further distinction, Mr. MacLcay men¬ 
tions that tne elytr; \o not, as in, the ScnrahrfidcP, en¬ 
tirely cover the ab<i»)men: this, however, althougli a 
useful, is but a secondary, an<l very unccrlain character; 
inasmuch as we are entirely ignorant how far this devi¬ 
ation of structure is connected with ' haliits of the 
insects in question. As the Cetuuindi ?cd u])on living - 
vegetables, and the Smmha;idtv ujioii rnch as are de¬ 
composed, the fttunent may naiiirally iTUjuire how these 
disfirctions ar«^ to hr* traced in ^he cabinet of the ento¬ 
mologist who may be altogetlier ignorant of this differ¬ 
ence? and what are the vxtcmal cliaracters which accom¬ 
pany such a dissimilarity of hahit? Those, at least, were 
tile first questions that occurred to us, many years ago, 
upon commencing the study 'bf the lamelliconi tribe. 
We cannot <liscover, however, in the valuable pages of 
the Horn J^ntoDioiogicrr, any inf«/rmation which supplies 
this knowledge. Nevertheless, it may be safely stated, 
that Nature has marked these two families, in theii^ex- 
ternal structure, in as remarkable a manner as she has 
done in their economy. This di^erence is manifested 

* Ac this proup, liowevcr, seems to correspnnd with such as we have 
termni faniilu's in othiT divtsinns nt the animal kiiifcciuin, ami aa uiiilbrniity 
of nninenclaturr is so highly desirable in ail branches, wo shall on this, and 
all otlier oi'casions, take the (aniily name (Vom that division which is the 
most tyjiiral. Sec our remarks uii the rank of eroups, in Cltusifieation of 
Animals, p, Si'X 
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in the construction of Jfheir tarsi. The Cctoniad€e are 
arboreal beetles; that is, living and moving among those 
trees, plants, and flowers, which Are th^r natural food* 
Their feet are accordingly cons^cted for clinging to 
objects which aflbrd them such an uncertain footing. 
The terminal joint of the^tarsi, on which are the claws, 
is that^in which the greatest stFengtl^s necessary; and 
it is ther^ore invariably longer and stronger than any 
of the others. Hence these insects cling with the greatest ^ 
pertinacity, frccpieiitly^y oulj two or three of iheir feet, 
to any ^object they catdlThold of. The more equ^l ar¬ 
ticulation, also, of all their legs, gives these members 
a freedom of motion which is denjed to alt other of theijL- 
afflnitics. In the genera Cvtomt^ an^ atMtiA'*‘(tChich, 
as being types of the*family, possess this structure in 
the greatest perfection), the cluw^oint is sometimes as 
long as the total length of all the others; and even in 
the more aberran*’ groups, the united length of all the 
tar.-j) 's fi* '.qual ‘j »hat of the shank. Now, all these 
characters, ' ttie > ahc*.ida'i are completely reversed. 
Hence it . ibat two fain dies i^linit of the most 
simple as weli is natural, dehnition. The entomologist 
in short, hns only to romembor, that in the arboreal, or 
Thalvrnphngovs i\‘i(miada>^ the tarsi are aS long, and 
generally longer l.an the shaiik ; while in tile terres¬ 
trial, or S(ii i‘opti».<^ous Saarabreidfej the tarsi are invari¬ 
ably rnutb shorter than the shank: in other words, that 
they are long in one, and short in the other. Having 
now suflica'ntly defined the^iresent family by its typical 
peculiarities, we may jf^oceed to its next subordinate 
divisions, or suli-fainilies. 'Khese, with but on^'^excep- 
tioitjSre shall distribute according to the ar^ngemeiit 
developed by Mr. MacLeay; not tliat tl)e grpups them¬ 
selves have yet been studied with that precision which 
they require, but because, so far as we have verified 
this theory, we find it, with but one exception, to har¬ 
monise with the general plan upon which all the great 
divisions of the animal kingdom are founded. 

( 182 .) The five principal groups, or sub-families, 
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of the Cetoniada are as follows: — 1 . the CetoniaruB, or 
floral beetles; £. Hie*RutiUnne, or metallic beetles; 
3 * the Megasohina:, or homed beetles; 4 . the Melo- 
hnthincBf or tree beetles (chafers); andj 5 . the Gla^ 
phyrinee, or wasp beetles. The error, as we conceive, 
which has caused the substitution of the Anoplognathida; 
(MacLeay) for t^e Meyasomino! (Sw.), will 1 ;^ sub¬ 
sequently noticed'. It may safely be assert^ that the 
arrangement of this and the subsequent family is the 
only portion of systematic entomology which^has been 
founded on an imperishable btfsis. Enlarged*'concep¬ 
tions, indeed, of the general laws of nature are fast 
gaining ground ;'but it is not among those who yet tread 
in"'tl\c beaten »^path isolated classifications, and dis¬ 
connected nomehclis:vire. It is the rising generation of 
naturalists, who beg\n to study the philosophy of their 
science, and who, in a few years, will malcc a complete 
revolution in entomological science. The stream of ob» 
livion has already passed over the entomological systems 
we ourselves once cherished; and the time is fast ap¬ 
proaching, when no system, whatever it may be, which 
not fouiuled on the general harmonies of nature, will 
be regarded by any but mere nomenclators. In this 
mighty revolution of zoological science, we venture to 
predict, that the arrangement of the typical Lamdli- 
cornenj above alluded to, will remain, in all its distin¬ 
guishing features, the same, — simply because it is 
natural. For this reason, we^all devote as much space 
as poBsiblq to the developernent of these families. Be¬ 
sides, the theory of their arrangement is equally appU. 
cable all other natural groups; so that when once 
fully understood, the entomologist, in a great melteure, 
will be prepared to investigate any other on the same 
principles.” With this object, we^ shall now briefly notice, 
in further detail, the sub-families of the CetoniatUe; 
giving to them those names which point out what wc 
consider their relative value with other groups. 

(183.) The Cetonian^e, or floral beetles, on account 
of die very wide geographic surface over which they are 
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distributed, joined to (^ber considerations, appear to be 
more typical than the sub-family RutiliruSt whose limits 
are almost entirely restricted to tjie Neir World. The 
Cetoniana, on the contrary, are common in Europe, 
Africa, Asia, and Australia. They are at once dis¬ 
tinguished by the memlfranaccous texture of the man- 
diblesmnd maxillce; a stractur# whiqu proves that these 
insects, iiv the perfect state, are intended to live on 
vegetable juices. The Cetonia Morio, and probably, 
many <^iers of the dgricer coloured species, regale on 
the sap which flows the wounds of trees ; .while 

th{, rose beetle ((7. aurata), and itsmfre brilliant com¬ 
panions, are only to be found 04 flowers.* Mr. Mac- . 
Leay is of opinion that Trichitv in^«Vith safety be 
regarded as a natural^group in this division, although the 
larva* of these beetles live in putrescent wood. I'he 
CetoniadfB may be distinguished, aputomically, from the 
Glaphyridce (MacLeay), by having their labrum con¬ 
cealed under the clypeus; whereas these last have it ex- 
serted, and very prominent. The larvae live hi the richest 
vegetable soils; and thp perfect in%?cts, as before re¬ 
marked, are gaily and elegantly coloured, although rarely 
possessing that metallic brilliancy which belongs to the 
next sub-family. 

( 184 .) Although we have just said that this family 
presents a less metallic appearance than the following, 
it must be applied only as regards its genera; for many 
of the species, certainly, cannot be exceeded in beauty, 
and. indeed, vie with any ig the resplendency of ^their 
decorations, especially iff the genus Cetonia, as«also in 
some of the Goliathi. Amoilg the anomaHes ofibrin in 
this*'group, we may mention the cornuted thorax of 
Cetonia (Ischnostoma) eornuta Fab., grhic|} Mr. Mac¬ 
Leay considers as osnulent between the two genera; 
besides which relation, wc may observe that it points 
certainly very strongly to Pachycnemuit^ by its thickened 
posterior legs. A tuberculatcd thorax we also And in 


* Hor. Bnt., 74 
t 2 
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Osmoderma Eremita, which is tj^ie latest European in¬ 
sect in the groijp ; and which emits, we are informed, 
when handled, a powerful scent of Russia leather.* 
A greatly produced clypeus is not an uncommon cha¬ 
racteristic, and is conspicuous in Goltathun, Ittchriontoma, 
Inca, See.: this is usually a located process, with basal 
ramiheations, or J| assumes the form of a cross f it is, 
however, exclusively restricted to the male insect. The 
• genus Cuyptoduft, which MacLeay originally placed 
among the Trogid/r, he has la^rly been indeed to 
movtt into this group, proximaieto Cremaatocheilug ; the 
habits of the Isitter o' which, he says, from personal 
^observation oif the ba^AS of the Delaware, are to fly, 
like Ci(iwdela^J[}§eT tlw sand which there (opi>osite Phi¬ 
ladelphia) lines the bank of that f!oble river. They are 
certainly not flower* frequenting insects ; and what they 
find in the sand to^eir taste, I do not know.f It thus 
appears not improbable, from the affinity of Cryphtdm 
with this genus, and from t]ie analogy of the structure 
of the mouth of Cryptotiua to the Trogida*, that the 
habits of the lattqf genus may be identical with those of 
EremastocheilHS, The excessively flattened and broad 
form of Platjfgenia (MacLeay) presents another re¬ 
markable aberration from the typical structure of the 
group, wherein also, we sec a curvature of the legs, per¬ 
haps only in the male; and in Campnlipus (Kirby) this 
male characteristic increases ^o much, that the inter¬ 
mediate tibia is l)ent into an obtuse angle. The oth^* 
iuos| remaakable genera ar^ LipUrijr, fur its mimicking 
re.semblance of that section of The gigantic Goliathi to 
whichstbe G. gigmUaxitt sfrves as type; and Animnyx, 
for its extreme hairiness, which makes it completely the 
bear among ihedCetoniad^. It is a genus peculiar to the 
Cape of Good Hope. M'e have above dluded to the 
enormous developement of the posterior legs in Pachy- 
enemas; but we may here further remark, ^at they are, 

* A circuDMtance very unusual in the laniellicorn Colfoptera. 
t MarLeay’a llluatrations of the Zoology of iiouth ACrica, ** AmnOoss. 
Ra Lond. 1^. p. 17. 
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perhaps^ quite as large jn proportion^ as those of Rtjp* 
simus among the Anophgnathida, a family distin¬ 
guished for that peculiarity. Wg can ifow only further 
notice the extraordinary abridgement of the elytra in 
Valgusj die females of which possess an elongate slender 
exserttul ovipositor; and* the parallelism of /nca, in 
Amerifa^ to the genus Goliuthi/s in t^^ Old M^orld; but 
upon this last gigantic genus we shall have further occa¬ 
sion tc say a few words below. [[W. E. Sh.]^ , 

The Rutilk^ in their general asiiect, have 
much resemblance to tire insects of the last division ; 
but their mandibles are not only, ii> most instances, 
prominent, but much stronger, ^while their texture is 
horny, and not membranaceous :»this^hftter, as it has 
been observed, is aii^ibvious and easily sei'/ed character 
of separation; but it is one, ainfortunately, which 
requires not only great anatomical ghill in the detection, 
but inevitably leads to the mutilation and injury of the 
specimen. In our oj)inioi\, a more easy, and therefore 
a preferable, distinction can be drawn between the two 
groups, by attending to.the structure of the feet. In 
the CetonmneCi the tarsi arc comparatively slender, ami 
the claw joint is always shorter than Hhe length oc¬ 
cupied by the four preceding ones. In the liutilinff>, 
on the contrary, die tarsi are remarkably thick, the 
basal articulations very short, and the claw joint so 
large and long as to be equal in length to all die others. 
We, of course, include the genus Anopfognathus in this 
definition of the Rutilinfe^ for, so intimately js it 
connected to this group* that even Mr. Mac Leay.admits 
** we shall experience no tAfling difficulty iqjthe at¬ 
tempt to separate them.” The typical Anoplognathi 
are almost exclusively found in New (lollqnd, and are 
among the most splendid metallic insects of this family, 
— shining with green and golden reflections, changeable 
in every position. We know little of their history ; 
but we have heard that the most common species, 
round Sydney, fly during the dusk of the evening. The 
Anoplognathif indeed, have the mandibles concealed 

p 3 
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beneath the clypens^ and the tips of the fnaxillte mors 
obtuse. But the general aspect of these insects^ and 
more especially' the instruction of their feetj are so 
much in unison with the Rutilina, that they carry the 
appearance of belonging to the same nature division, 
rather than of being types of a distinct sub-family. This, 
at least, is the opinion acted upon in all the iftodem 
works wherein these insects are mentioned. True it is, 
.that such opinions, unsupported by demonstration, can- 
not possess a paramount authcu^y ; and it 1 )pfortu- 
nately. happens, that every one of the sub-families of the 
CetoniadiB require to be analysed, their minor divisions 
genera deffneii, and their analogies worked out. 
That there is, ''in* many points of structure, a resem¬ 
blance between the the Dynast 

cannot, fora moment* le questioned; but this resem¬ 
blance, as we shall*j^ul)sequently endeavour to demon¬ 
strate, is of a subordinate nature. 

( 186 .) The most conspiciipus genera in this exceed¬ 
ingly elegant family are, in the first place, ChrysiJUJf 
distinguished for its golden grsen vivacity, whence it 
has derived its name; and to which genus the celebrated 
Scarahfvus Moitmpus is to be referred as the male. 
This name Mr. I*^ranciiIoii apjilieil to it, in consequence 
of its greatly thickened and elongated posterior legs; 
thus exhibiting a strong analogy to the kangaroo, but 
certainly in developement only^ and not in function, as 
the insect does not leap. This insect, which was so 
long ^considered an inestinir.ble treasure, has recently 
become«comparatively common, 1 'rom the importation of 
a greatbi^uantity from Mbxico. The whole of this 
family is, however, distinguished by the enlargement 
of the posterior degs in the males, which is especially 
the case in Repsimiis, Aimpiogtiatkus, and Chrysochhra, 
Anopiognathus, Mr. MacLeay surmises, may constitute, 
in its larva state, a considerable article of food to the 
barbaric natives of New Holland, where the type of it 
must occur in great profusion. Gmiates, which has 
been referred to this family, we consider as belonging 
rather to the Melohnthida; and where, consequently, we 
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shall notice it. Macn/itpis and Channodia ofihr ua, 
here, the greatest developement of the scutellum ob- 
servable among the .PetoJSoccra, imd thd large Peruvian* 
Chrytophora Chrysochlora may vie with all in external 
beauty. It is of a deep rich coppery green, which 
takes a golden tinge upon the upper surface of the 
body,«greeably deadened by tBe inn^erable punctures 
with which the insect is covered. Further, the very 
remarkable Heterosternus, which, divested pf its an-^ 
tenn£,^pon a supn^ial glance, might pass for a 
BuprestU, and whenc^it has its specific name; and 
the anomalous genus Hexodon —the country of which 
has only recently become knov^ to be *MAdagascar —- 
one metropolis of extraordinary •forii^«* Three species 
we are now acquainted with, and they are found in 
tolerable plenty upon tlie sandyscoasts of tliat island. 
IW. E. Sh.] • 

(187.) The MegcLHommo! are the largest beetles of 
this faroOy; and, both from their size and shape, are 
in no danger of being confounded with either of the 
preceding. The species, coraparati^ly, are few, — at 
least, of such as exhibit the typical characters. They 
are ail natives' of hot countries, chiefly those in the 
New World; and, from what little is yet known of 
their economy, feed, in the larva state, within the 
hollows of decayed trees, and in putrescent wood. The 
perfect insects are clearjy arboreal, for tlicir tarsi are 
all constructed for clinging to vegetables: the articu¬ 
lations are cylindrical; an j the first joint,«as in all the 
preceding divisions, is^uch shorter than the In 

nearly all these gigantic beiMes, either the mji^s only, 
or both the sexes, have singular horn-shaped processes, 
rising from the head and thorax, giviqg to^them a very 
grotesque and even aformidable appearance. In this 
respect, they so closely resemble the genuine Dynantidof, 
belonging to the corresponding sub-family of the Sca~ 
^dbmdip, that, to this day, all entomologists have over¬ 
looked those positive distinctions manifested in the 
different construction of their tarsL It may be further 

p 4 
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remarked, that the colours of tb^ 
sombre, being generally of a dull o|| livid 

(188.) Thisrfamily is remarkably (list!injg|l<y|l$i^ b|[^ 
besides their gigantic ^ulk, the prdbesses wlHoh'olaKmi 
universally^ and with hut rare exceptions, ann thb 
and thorax of their males. The use of diese ap]»e)n(l|i, 
ages hao not lieen asccrtf»itied. if use-they hav^ 
the sexual distinction, whicli we may scarcely douW 
A similarity of structure in these frequently grotesque 
'excrescences is but rarely found to be identical,ieven in 
cogu’ite species ; and this eircifmstance has letPto the 
investigation of ^e character of the trophi, where as 
remarkable diflerences have bc*on discovered', as in their 
"external and more obvious distinctions. These, conse¬ 
quently, have feel to 'heir subdsvision into genera : 
perhaps upon quite a'^ )od grounds for separation, as 
W’hat are now so e^:t Msively adopted throughout the 
animal kingclom. Mature, in her variety, has always 
an object ; empty exhibition we should no where find, 
could we follow her into fier laboratory, and tliere 
observe the recondite usc's which mould form ; for she, 
the ancient philosophy, has her esoteric and her 
exoteric doctritu's; and until we shall have lx»come the 
hierojihants of her temple, the mysteries of the former 
will remain inexplicable to us. This family is still 
called Scarahfvus by the majority of Continental ento¬ 
mologists ; hut the application of this name, Mr. 
MacLeay very consistently restricted to those insects 
which truly, represented the Scarabs of the Ancients, 
the oBject of worship to the *bg]^»tiaiis. He then gave 
to the present the name of UifnasfeSt thus electing them 
ill LI Its oT the insect world ; as it was customary for 
nations, before the sophistication of hereditary primo¬ 
geniture, to selecf their princes frqpi their most gigantic 
and powerful compeers. To this name we have, how¬ 
ever, given a still further restriction, beyond what it 
receives by the separation of the following genera, and 
many others into which it has recently been divided. 
Xylotrupes, type Sc, Centaur us; Golopha, type Se* 
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type Sc, Actteon; Megacerac, 
j Chakofuma^ type Se. Atlatt.; 


Sc, Alaus; TemnorynchuSf type Sc, 

^ &c\ Sib. We miy further notice the 

elongation of the anterior tibiie and tarsi in 
, ifete^^nus P.ucheirus Kifhy, the type of which is the 
* ^SkfugimanuHj and the seini'metallic Agacephala with 
•jtta deejdy furcated liead. [W. E. Srf.*j 
' The Mehlonthime, or tree beetles, gene¬ 

rally called chafers, ^appear to follow the last, whose* 
length^ed and slendet^arsi (so different from that of 
the Rutilhicp and the Cvtoninna’) pjepare us lor the 
great develoljcment of these members u.iiversal in the 
present group. Notwithstantli^ tha^^a contrary opi¬ 
nion has been exprasse*!, we consider the Mdolontha 
vulgaris of llritain, or the cl\j^fer of the country 
people, as one of the true types, tOi^'hich that of Srrica 
is subordinate. The cldef distiftetion of the Mclo^ 


lonthin<r MacL., is their very convex or sub-globose 
form, — “in which respe*ct they exhibit an excellent 
parallel to the Trogidfp.” Great stre|s has been laid on 
these insects possessing a transverse suture, “ whitjh 
divides the clypeus into two parts, just before the eyes; ” 
but as it is also admitted that this character is likewise 


common to the whole of the Anoploguathij and the 
greatest part of the RvtiliniP, we do not perceive how 
it can be selected as any peculiar character of this 
group. So far as we ha^' yet proceeded in our analysis, 
it appears to us that one of its most typica^ distinctions 
is found in the length;f developement of the legs*—a 
structure admirably suited the arboreal habits of the 
insects. The MelolonthinfCj for the most part, are 
dull coloured, being dark brown, or assimilatinp^ to the 
colour of the earth. ^ is said that the^ mostly frequent 
sandy soils —probably in the larva state, for the beetles 
themselves, as it is well known, are invariably met with 
in trees: the structure of the feet, in short, is by no 
means adapted for ivalking upon an even surface; hence 
the perfect insects are strictly arboreal: the tarsus is 
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longer than the shanks with the joint scarcely half 
the length of the last. These characters^ joined to the 
convexity and pdbescencc of their bodies^ seem to afford 
the best external di^iinctions of the Melohnthina, 
Their food consists almost entirely of leaves; and they 
occasionally appear, at uiicerta*in intervals, in amazing 
swarms. It is, pcrjiaps, lone of the most widely flhstri- 
buted groups of the arboreal beetles ; since we have 
before us typical species from Africa, India, America, 
and Austriuia: they seem, how^r, to be more abun. 
dant in temperate than in tropi^ countries. Tfie only 
form which we hi^ve yet seen, possessing a rudimentary 
horn on the th&rax, is the genus Vachypm of Fabricius, 
which -we bav«. ..occasionally captured in Sicily ; it is, 
perhaps, by this genus ^hat the Mdolonthimv are united 
to the Mvgammintv, 

(]<)().) It is a ver} remarkable circumstance, that a 
distinguishing feature of the entomology of Southern 
Africa is the hairy clothing of the majority of its 
contents. Of this we have a strong exemplification in 
this family, in Cep/^aiotrichia Kijby, the type of which 
w^tvhlontha Aiopea’^ in which all parts of the insect, 
excepting its elytra, are densely covered with very long 
down. The general aspect of these insects, both in 
form and colour, is dull and heavy, — instanced in the 
type Mdvlonthn itself. Of course, exceptions occur; 
and yet, notwithstanding this circumstance, they appear 
to have a compensation in the great beauty of the elegantly 
lamellated atjtenmc in the m|jority of the males. The 
dilate!) ^rsi are clothed beiieath*with hair in the genus 
Genifl/cj^and which is a structure of very rare occurrence 
in the Peiaiocem ; it, however, is found only in the male 
insect. Many Hoplia are beautifully enlivened with 
delicate metallic tints, arising froin their dense clothing 
of scales ; and the little New Holland Diphueephalce are 
equally distinguished for their metallic brilliancy, which, 
however, is not of so fragile a nature as in the last, 
it lieing the integument itself which is thus coloured. 
The British Setica is very delicate in texture; and some 
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of the Afncan specif are singular for their globose 
form. We have already above aUuded to the Cahdera 
Dej. {Pachyptts) of Southern Europe^ *which is so dif¬ 
ferent to its tnale^ that it is n 3 t long that they have 
been united by cntomolopsts ; the abdomen of the fe¬ 
male, compart vrith the insect, is very vesiculose; and 
it ha# neither elytra nor wingS. [|W^ £. Sh.] 

(191.) The Glaphyrinoff or wasp beetles, follow next 
in the scries. Their typical distinction is ijie unusuaL 
sbortn^s of their ely^^ and their soft semi-membra- 
naceous texture: thesc%aracters, indeed, are cqpnnon 
to ail coleopterous insects analogous io this type ; but, 
among the arboreal Cetoniada:^ they ait; altogether re¬ 
stricted to this division. Another, aj;^d*a very remark¬ 
able }>eculiarity, is th% extreme hairiness of these beetles, 
—a structure by which they are anabled to perforin the 
office of bees, in promoting the fucundation of plants. 
This, and the following facts regarding the Glaphyrincp, 
we can state as the result pf personal observation.—Ou 
the flowery plains of Sicily, and more particularly of 
Greece, several specieE^ of Amphiconyi are found iu the 
greatest profusion during the early spring months: they 
are to be seen on the wing very early Hn the morning, 
flying about from flower to flower, and apparently very 
busy. There is one species, more especially, found in 
different parts of (ireece, which is, without any doubt, 
the Melolontha of the AQ|;icnts; so completely does this 
insect, when in motion, resemble one of the hymenopte- 
rous order, that we c^tu^pd it under that belief, and 
only then discovered it was a beetle. After the month 
of May, not one of the mari^ Glaphyrinte of tj^pse coun¬ 
tries are to be seen ; and even at the proper season, they 
seem all to retire before the middle of jhe ^ay.' During 
the early part of May, the plains of Athens may be said 
to swarm with these green and yellow Glaphyri, so that 
the entomologist might collect them by thousands. Mr. 
MacLeay, unacquainted with the fact, supposes that the 
Trichius faaciatus was the insect alluded to by Eusta¬ 
thius ; but, independent of the existence of the species 
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just mentioned; the Tridiiu/t fasfiatus does not appear 
to have such a southerly ranj^e — at least, it was never 
seen by us, eithef in Sicily or Greece, during a residence 
of near seven years in ?iiiferent parts of those countries. 
In regard to the geographic distribution of this group, 
it seems confined to the Old World, and within zones 
of 25° breadth on each sWe the tropics. Mr. MaaLeay 
further adds, that**'the membranaceous process of the 
.maxillic, the exserted labruin, and subquadrate clypeus, 
will serve to distinguish them easily from the Melohn^ 
thidfPy with which they have a i^KTst obvious connection. 

(iy2.) The gejiera of this family are very few in 
number, and of which we have nothing further to record 
bcyoncl what woi'Jti^ve ojjscrved above. We will merely 
remark, that here the ! ngth of the legs furnishes the 
features which their th< k.iess supplied in the RutiUn^; 
and which, in the Mptftinomhtfi', is replaced by the tu> 
bcrculated and cornuted head and thorax, and in the 
Mph!onthiri(r by the enlarged tlevelopcment of the male 
antenme; and this characteristfc in the Cetomldrp presents 
itself in the large, devclopemenjt of the mesothoracic 
epimera. Before we quit the tlialerophagous circle, wo 
will take a retrospective glance at the relative proportions 
of the genera and species contuincfl in each. The ilfc- 
lolonthidfe stand pre-eminently the first; for their num¬ 
bers are more than double those of either of the other 
families, and more than equal to the whole combined. 
Next follow the Cetomidep^ in which there is a greater 
uniformity o^general structu^; but Cvtimia itself is the 
most numerous genus of the circR. The RutUirKB fol¬ 
low the l^t in the proportioais of form, but the Glaphy^ 
ridfp stancT very low below either; and the relative pro¬ 
portions of species^ in round numliers, are, Mdolonthidoi, 
26; CetoniiifePj ; RutilincPy 6 and Glaphyrida:, 1. 
[W. E. Sh.] 

(193.) Such are the characters we have selected for 
the five sub-families of the CetoniadtPy or those beetles 
{Pptalo(xra Tkakrophaga MacL.) which feed upon living 
vegetables, We shall now show in what manner these 
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groups represent the great tribes of the Colmptera, and 
what analogies they bear to other orders of created be¬ 
ings. On the assumption that the C^toniaiue are pre- 
eminently typical, we may placi the rest in the same 
series in which they have been noticed. 

a 

Anakgws of the Cbtoniada^ to the^ Tribes of the Co- 

Subifamiliei. 

• 

W 

CETONIANiE. 

Rutilin'je. 

MEnASOkUNX. 

MeLOI.U>TfllN£. 

Gl.Al*IJYRINiE. 

It is scarcely possible to conceive greater harmony than 
that which subsists between thestf two series. The 
experienced naturalist, if he wishes t^ detect innume¬ 
rable analogies which result from this exposition, has 
only to compare the contents of the first circle with all 
those mentioned in this work, and he will find, in every 
instance, the same results, however differently varied. 
They may not, indeed, bfstriking, because analogies are 
strong or faint, according to the dissimilarity of the 
groups compared; bu^eaA comparison w8l throw light 
upon the other: we may tjj^ce, for instance, the convex 
body of the Melolonthinep. through their coNf^sponding 
type of annulose and vertebrate animals, ^loivn to 
tortoises, or chelonian reptiles, untihwe Arrive at the 
perfectly cylindrica1*body of the intestinal worm; ex¬ 
tended, as the latter is, to such a disproportionate length. 
By this disposition, also, of the tluilerophagous groups, 
we at once perceive that Nature really has intended 
Glaphyrina to represent the Ilymenopteru; and the Ce- 


leoptera. 


Typical Characters. 

Typical. 

Mandibln concealeil. 

S. Suh-typical. 
Mandibles ])rumiiivi)|. 

3. Aberrate 

rStatui* RiRaiitir , tml within dc. 
< ruyt’d wo4vl •, c>aeh tyiiilyiug the 
(. ruiniiiatiiig quudruiKMs. 

J Bmiy Rub-gUiljose, 
uiiUHUdlly long. 

Elytra short, thin, flexible. 


•Tribes. 


LAMKtLICORNRa. 


PlBDATOBKB. 


ronvtic 


1^' 


entcouNiH. 


[LICOBNKH. 


Malacuukhmba. 
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tmiaruK to feed upon the same parjs of a plant as nourish 
the LepidopterGf —namely^ the flower. And here another 
obscure glimpse ef interroinable relations Of>eiis upon us; 
for as these two latter groups are pre-eminently typical^ 
so do they draw nourishment from the most perfect part 
of a plant, which every one kncEvs to be its flowers. The 
unusual length of limb, 'again, possestied by the chafers, 
and (if the fact be^^lrue) their partiality for sandy coun- 
. tries, is at once explained by their being the grallatorial 
’beetles,—that is, by tlieir representing the order o&wading 
birds ^GrallatorcH), which coufKvT the sands of ^11 ma¬ 
ritime countries, /ind sometimes congregate, like these 
beetles, in migwitory hordes of countless numbers: both 
groups are rerna^ably deficient in bright colouring, for 
both assume the tint the naked ground. But we 
must pause; for, alt(|<' .'h analogies equally beautifbl 
crowd upon the mind, " are limited to a mere sketch 
of this inviting suhj&ct. Let it be remembered, how¬ 
ever, ihat “ natural groups will stand any test;” and that, 
unless those of the insect wotUl will bear a comparison 
with such as belong to all other animals, we may be sa- 
tii^it'd that there is, in one or the other, some great error 
to Ikj detected. • 

( 194 *.) We must now turn to the other great divi¬ 
sion of the lamellicorn beetles, — the Smrabmdtey or 
tlie Petaheera mpropliaga of MacLeay. The first or 
most pervading character which strikes the general ob¬ 
server, on looking to this assemblage, is the thick and 
ungraceful ^)rm they possess: this, join(*tl to their 
dark kml sombre hue, and ^le f epulsive aspect which 
many of them possess, gi%r them, altogether, a most 
uninviting appearance. Their manners and habits are 
quite in unison with their general aspect: instead of 
sporting on ^ow{*rs, living upon |jure and uncomipted 
food, and enjoying the brightness of day, the whole of 
these insects live only upon the ground, where they 
seek out the decayed and corrupting remains of vege¬ 
tables, more especially the excrement of herbivorous 
animals, in which disgusting food they seem to revel 
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with the greatest delieht; within this, or in little sub¬ 
terranean caves immediately beneath, which they exca¬ 
vate with their fore-feet, do these impure creatures pass 
the day, — only quitting their reft-eats to fly abroad after 
the sun has run its course, and the night has begun. 
These nocturnal habits, however, are not universal; for 
som% as the true SoARAD^iNfi^of warm countries, and 
the Aphitdino} of this country, maf%e seen abroad in 
the heat of the day ; but they are always in search of^ 
the sum# disgusting food,—shunning the sweets of Flora, 
as if Hhey were, to iHIrn, poison. A few, ho^wever, 
prefer nourishment of a less oftensive,nature: the large 
Dynastintf subsist entirely upon rotten«wood, and take 
up their stations in the hollows*of decyyed trees, where 
both the larva and perfect insect inoy be found. But 
these are only slight modifleatiotgi of the same habits; 
for the whole family live ejitirely^pon decayed vege¬ 
table matter, in different stages df decomposition: and 
although some few, as certain Anthophnyiy and several 
of the foreign Smrnban7i<v, are partially ornamented 
with metallic colours, yet the general hue of the whole 
of these insects is different shades of black, and dark 
brown. • 


(195-) ^ he structure of these insects is as peculiar 
as their general apjiearancc and habits. The body is 
short, thick, and clumsy; the thorax so large, as gene¬ 
rally to be of the same size; while the legs are much 
more spinous than those of the Cetojiiada*, Their great 
characteristic, however, is to be found in ilie construc¬ 
tion of their feet. A#the legs of the Cetojiiada are so 


admirably adapterl for clinpang to plants atu^ranches, 
BO are those of the ScarahrtndfP. for walkinp^^on the 
ground; altliough their motion and progress, on such 
occasions, is neither graceful nor activ9. The fani are 
f^^iversally very short and slender, — often, indeed, nearly 
; and although, in some of the divisions, the 
johfcji are of the same shape, and even }>resent 
mimh of same relative proportion to each other as 
those of yet they are, collectively, inva- 
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riably shorter than the shank of the leg, or that 
which forms the middle joint. The di^rent modifi* 
cations of the tarsi will be found, also, of the greatest 
use in determining tii^ different sub-families: let the 
entomologist, for instance, examine those of the true 
Scarobfeua and of the common Geotrupea stercorariua, 
whose drowsy huyi is f^o familiar to us in sunwner; 
he will then perceive that, while the first exhibits the 
^^reatest pqpsible deviation from theCetoniadoff by having 
the first joint of the tarsus larger than any of th^others, 
and last hardly thicker tha?I [hat which precedes it, 
the latter has a# miniature resemblance to the long 
thickened claw joint so prevalent among the floral 
beetles, with thif! however, that the preceding 

joints gradually become nailer fR)in the first, as in all 
this family, and are ik'fti'dcd by strong bristles, which 
are, no doubt, higltiy useful in assisting the animal to 
walk upon the ground, in proportion, also, as we leave 
this family, and approach ti)e confines of tlie last, we 
observe a gradual ajiproximatiou in the structure of 
their tafsi, until, \|fpon reaching the bulky Di/naatiwe, 
the two families insensibly blend into each other; so 
that much moi^ refine<l characters must be used to de¬ 
termine their respective limits, than has yet iK^en em¬ 
ployed by any author who has written upon the lamel- 
licorn genera. 

On looking to tht;^natomical construction of 
the iSruraba’idfPy we find they exhibit, in the nature of 
their jaws, Ute same primary divisions as are observable 
ill tfie last family. In one ^the Cetoniadtp), these 
organs, being membAinaceous, plainly show that 
the insects live upon juices, and, as it were, by lick¬ 
ing their fo^d while the second, composed of insects 
which have corlieous or cnistac^'ous maxillte, live on 
more solid species of food, and by mastication.* But 
without entering further into these analogies, we must 
at once proceed to enumerate the five leading divisions, 


• Hor. Eiil., 87. 
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or> as we consider thfno, sub-families, into which Uie 
ktfned author, just quoted, has divided the whole; 
these are—1. the ScarabaintB/ 2. tBe Oeotrufiin^f; 
S. the Dynattifue; 4. the Trogina; and, the^pAo- 
ditfue. 

(1970 The SmnAieihiB, or true scarabs*, are by 
far tbe most numerous, and,*Von8^uent]y, the most 
varied of the whole; in this respect they resemble not 
only their prototypes, the Ceimiafue, but neatly all other, 
pre-emijgently typical mups in the animal kingdom. 
Few, however, are fouin^in Britain; and these, 
belonging to the genus Onthophagui\ are of a snnAli 
size: the rest are chiefly inhah^tants of *tfopical, or, at 
least, of warm latitudes. According ti<he arrangement 
we are now chiefly following, the insects placed in this 
division have all membranaceous enandibles, which are 
fimbriated at their tip and on tteir inner side: the 
moutli is also invariably concealed beneath the elypettt, 
or shield, which advances, in front of the head; and 
this, according to MacLcay, is the most constant cha¬ 
racter, as well as the most certain, dby which the true 
scarabs may be distinguished from such genera of thb 
next division as make the nearest approach to them. 
This latter character, therefore, is confessedly of more 
importance than the first, even in a scientific point of 
view ; while it is, also, much more adapted for general 
use. The fonn of these insects will ako materially aid 
us in distinguishing them: the body is particularly 
short in comparison to the ^thorax ; it is lilso grqatly 
depressed in the migori^, ^though very convex in the 
genus Copria, which, from*other circuinstai^gSB, docs 
not appear to be typical: the head is large, owing to 
the great developement of the clypewt, or sl^ekl,* which 
projects all round it ^ often so much as to conceal the 
largest portion of the eyes and the antenns: the differ¬ 
ent modifications of this part of the insect are all very 
remarkable, and deserve much more attention than they 

• See the relative rank of these groupt in Cla$$^caiiM ^ AnimaJt, 
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have yet received. In die tyi^cal genus, Smtabepu^^ 
the clypeus is semicircular in front, but deeply marked 
by obtuse toothwlike divisions, as in S. Saner, varying 
ill number according to the sub-genera, and even, 
sometimes, in the species. None of these, however, 
have any horns or erect spines, either upon the head or 
thorax; and a very fe%^,'Iike the Ateudtus Egypimrum, 
are more or less glossed with metallic green. In Coprie, 
however, clypeus, although slightly emarginate or 
notched in front, has die margin otherwise undivided: 
but in OnthophaguH it is almcdi always entire, and even 
sometimes poinUxl, as in the well-known O. Taurus ,— 
a species which is a rare example in this country of this 
genus possessing ,}vell-defined horns upon the head. 

The tarsi o' this fanfily are very remark¬ 
able ; an<) although lictl.-. if any, attention has yet been 
paid to these orgaiu among the LameUicornes, we feel 
jicrsuaded they wilf furnish some of tlie strongest 
characters for indicating natural groujis. We have al¬ 
ready described the hinder tarsus of the typical genus, 
Scarahanis ; and 0ns will also suffice for that of Coprh; 
but the anterior tarsi of tlie former arc obsolete, while 
those of the ‘latter, although small, are sufficiently 
obvious: there is scarcely one natural group, in short; 
w'hich does nut present some modification of the joints, 
either in shape or proportion, by which such group 
could be characterised. Wg„do not mean to intimate, 
by this, an approval of the tarsal system, as it is over¬ 
strained by some entomologists; still less that these 
characters should take ))recedenct’, in all cases, of others. 
But, Billie organs of prehension or of motion are con¬ 
fessedly among those of paramount importance among 
vertebrate ^animals, so do we conceive they may be, 
from the nature of the case, equally so in the annulose 
groups; and experience has confiruied this supposidon. 
I'here requires no examination or dissection of the 
organs of mamlucation, to determine the two great divi¬ 
sions of the typical lamellicorn beetles; their feet at 
once determines the point to the most biexperienced 
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obMTTer; and, dthough these characters have actually 
been overlooked, yet they are the only ones of a tan* 
grbie nature which can establi^ the differences in 
question. 

(1P9.) This division comprises considerably the 
greatest number of fonns exhibi^ted by the circle of which 
they ^institute a chief componem. YKic have here the de¬ 
pressed Sc(irahmuit,Gymophiiru«, and Pfurhysoma, — the 
latter resembling a couple of conjoined semiotrcles, and • 
further ^rious from its ^ry hairy legs. Then we have, 
next, the very convex Ctnellium, Chalconotus, Coffrobisy 
Coprifi, and Pharueus, the last distihguished for the 
armature of their head and thqrax ; thjj* latter usually 
retuse in front: we have then the iwfgularly gibbous 
Shyphus and Hyhnmii* —vrhich form merges in the flatter 
Onthophagns and Coprubievs; and tflis passes througli the 
more elongated (hiites and Oniticrti/fn, which terminates 
in the elongate, parallel, and coraidetely flattened surface 
of EurtjHernuA, There is as much diversity in the 
proportion and structure of the legs of these insects, as 
in their general form. Thus, the coI^ex forms are the 
most essentially fossorial in the structure^of these limbs, 
— exhibited in the dilatation, concavo-convex, and cx- 
ffl^rnally considerably denticulated edge of their anterior 
tibije; and in all the legs of these, there is a greater 
uniformity of size and length. The depressed series 
makes an easy transition in*Ae comparative slenderness 
of these limbs, and the increasing length of the posUrior 
pair to the gibbous gr(|pp, •where the latter are very 
lengthy and considerably curved. In the Ontbophngi 
and their allies, wc find a "great resemblance’to the 
pre-eminently fossorial structure; but in Enryufvrnus 
we have a third type of structure, where tjic iim^rinediatc 
legs are the longest. Considering the substances that 
these creatures frequent, and whence they have l)een 
termed the " scavengt'rs of nature,*' we, of course, ex¬ 
pect to see obscurity of tint prevail; but when we ob¬ 
serve the metallic brilliancy of many of the Coprobii, 
OntJiophagif and Phamti, the spletulour of whose co- 

u 2 
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lours will frequently rival any thmughout Ae C&koptent, 
we are tempted to exclaim at the caprice of Nature, 
whieh has clothM the inhabitants of such nauseous sub¬ 
stances in such gay habiliments. It is a striking cir¬ 
cumstance, and exhibits an anomalous condition of many 
of this group as compared with the majority of the Co- 
le(^era, that their in^es are dispossessed of afHcrior 
tarsi; but this denciency is supplied by an elongation 
*,of tiie tibi^, which is curved at its extremity. The ob¬ 
ject of the elongation of the i^sterior legs in fhese in¬ 
sects 4s deduced from the ob^rvation of their habits; 
whence we find that they use them to propel the balls 
of dung, whefein they ,have deposited their egg, to the 
receptacle they ^nve fanned for it; aiul they thus pro¬ 
pel it, walking backw.* is. Perty'*, whose notice of the 
habits of these insect is the most complete we possess, 
informs us, that stmie species of Smmhdnn frequent 
ants* nests during the winter. Jfyhoma (if he be right 
in the genus, w'hich is soinewhat doubtful) frequents 
dung, is not fossorial, and rarely flies, 'fhe Coprofni 
are found in faiUn leaves, dung, and also frequenting 
the exuding sap of wounded trees. The Eurysterni 
are also not butrowers, but are active on the wing during 
the day. The conformity of habit in genera is coilt 
Armed by the intertrojdcal Coprides burrowing like our 
native species. The Phantei are not very diAerent in 
habits to Copris, and fly<>’Mring evening with a loud 
noise and considerable velocity: they are extremely 
abqndant, ^ven the largest species, the P. Principalis^ 
which is more than two inches long, and an inch and a 
half bi'^i. It must preSent an extraordinary appear¬ 
ance to an European collector, to witness, for the Arst 
time, the, air and the earth, in intertropical regions, 
teeming with their hosts of iirsects, and these lai^ 
Coprophagi sweeping through the sky with the velocity 
we observe in our native species. Many of them are 
diurnal Ayers, but the majority, as here, are’ crepuscular, 


* Dclectiu Animalium Articulat. Fref. p. 7. Ac. 
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and boom aKHind, duriOg dusk, with their sonoroui 
hum. {;W.B.Sh.] 

(200.) The next diYiaion ia coinp<Med of the Geo* 
trupina, or drone scarabs. " Cohcisdy describing these 
insects/’ observes Mr. MacLeay^ it may be said, that 
they difler from the laslf by their corneous mandibles, 
and from the Dynastina by *^eir i^xserted labrum ” 
But such characters,” as he tndy adds, like all 
others, are subject to an infinity of Bhade% and may* 
even altogether disappear in some insects of this family 
hereafter to be discovert They are coprophagous, or 
boletophagous. * Some extreme genera, however, live 
on roots, and may even be considered lignitorous.” Most, 
if not all, the Epical sfiecies, Wliich^l comparatively 
few, inhabit teni[ierafe latitudes; while such as are here 
considered ** extreme,” or, ratherp aberrant, genera, are 
restricted to warm or tropical crnn{ftes.t 

(201.) The common Srarabants atercorariui of Lin¬ 
naeus, BO abundant in this, country, is one of the beet 
examples we can adduce of this diviuon. In its short 
convex body, and, indeed, in general appearance, no less 
than manner, it presents a strong resemblance to the 
genus Copria among the Searabaina ; hut the position 
of the hinder legs is different; the head is smaller; and, 
from not being furnished with a dilated shield, the pro¬ 
trusion of the mandibles, which are very strong, homy, 
and arcuated at their tips, rendered very evident; the 
labium is also exserted, or, as it were, pushed out,—in 
which respect they strikir^ly differ fromp the typical 
scarabs. The tarsi furiitsh another important character; 
although considerably shord^r than the sha^, their 
structure shows an evident approach to what is seen in 
the floral beetles, or the Cetot^ida: the dawjoint is the 
longest, and even exceeds the first; theVthers gradually 
diminishing downwards: the joints, moreover, are cy¬ 
lindrical, and not, as in the former division, compress^. 

* Thtt it, feeding cSther upon dung or decayed fitngf, 
f Hor. Knt.,p.A;. 

Q O 3 
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Yet, with all these incipient indications of a prehensile 
foot, these insects are invariably found upon the ground, 
-—where, howerer, they walk with much more difficulty 
than the typical Sm^afurin^. The sub-genus 
phantomuHy with its incurved snout, is one of the most 
singular insects in this assemhi^e. 

(202.) Many of thej^servatioiis that we hav&Anade 
upon the habits of {he Scarahmna^ at page 227*» will be 
• found to ^ttach to the present group. These insects, 
"however, are never richly metallic ; and they %/e more 
exclusively fossorial. 'I'hey dit!cr less in form, hut more 
in habits, from each other, than that group; for Lpthms 
feeds upon the«eyes of the vine, and where they abound 
in the vicinity 6£ ^vine)4U^ls, they do considerable mis¬ 
chief. 'rhey are it .re essentially social than any of 
the PHnhmHtf for t'.i .y live in pairs in deep burrows in 
the ground. Fischer tells us tliat they are very jealous, 
and extremely pugnacious ; and their structure would at 
once convince us that such collision must be very severe, 
—the mandibles of the male having lieneath an enormous 
process, nearly or qvite as large as the organ itself. There 
are hut few genera belonging to this group, and their 
species also are*not numerous; and these genera have 
also a more limited geographical range than those of the 
adjacent families. 'I'huH, ElvphuHtomntt is confined to 
New Holland; Orphrnut, to Africa and India; Grotrupes, 
to Europe and America ; Ztffhrufs is wholly European, 
hut liolboreras ranges over the entire world. fW, 
E. Sh.] 

(ff()3.) The Difnnstiufs* evidently follow the Geo- 
tmpinrp^n a natural series, through the medium of 
such forms as have their bodies rather longer than the 
Geotrupitw^ but shorter than that of (irt/rtes nani- 
eornis. This Utter we shall, foa the present, view as 
the type, not liecause we really lielieve it to he such, 
but because it is the only species of whose habits and 
economy, as yet, any thing decisive is known. Although 

* Here sritanitcd from the Mtgatomincet but confounded with them by 
former writers. 
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not found in Britain, appears by no means uncommon 
in various parts of the Continent. De Geer once dis¬ 
covered a considerable number of tbom, both in the 
larva and perfect state, in a Iftap of rich vegetable 
mould ; and other writers mention its being found in 
half-rotten tanpits. This is sufficient evidence that 
this bisect feeds upon decayed^wood; and it therefore 
follows, analogically, that all otheA, having the same 
general structure, do the same. The tips of the jaws* 
are rather membranaceous tliaii corneous, ana being un-* 
armed %ith the teeth %it' the true DpnaHtintt^ dearly 
show that they are employed upon a much softer species 
of food: in other words, we are brouglit to the con¬ 
viction that tlie Dy nautili a* —unisdli with the pre¬ 
dominant character of all the other Scarabttida; —feed 
upon decayed wood ; and that tli^ Megamminai subsist 
habitually upon that which is either in a living state, 
or but just beginning to decay: tAus are the two grand 
and leading characters preserved; and consumers are 
provided, in diese grouj>B,* for every stage of vegeUtble 
existence, — from the dowers, on wjiich alone the tV- 
tonianas exist, down to the excrement of herbivorous 
animals, in which the Smraboiina: delight to revel. 

(^04.) But without looking merely to those cha¬ 
racters upon which so much stress has been laid, — 
namely, the parts of tlie mouth,— let us see how 

far the sejiaration here inatle of the Dynaaiida' of Mr. 
MacLeay, into two sub-families, is borne out by the 
structure of their respective tarsi. We have already 
seen in what manner tBe two great divisions of t^res- 
trial and arboreal scarabs tire thus iiaturallv charac¬ 
terised by their feet; and this becomes apparent even at 
tlie point of their junction. The posterior tarsi of the 
Oryctea nosteortit# ipay be thus desdlribed: they are 
decidedly shorter tlian the shank; almost as slender, in 
proportion to the thickness of the legs, as those of the 
GeotrupiiifB; the first, or basal joint, is much the largest 
of the four,—the three others lieing considerably gra¬ 
duated ; the last, or claw joint, is equal in length to 

Q 4 
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the iwo preceding; and they are idl as weH covered with 
hfiatlea at their aiticulatiooBj as those of the terrestrial 
Q90trupina. There is, in fact, to little difference in 
degree between the poCtterior tarsus of O. nancomie and 

eiercorarifts, that it is quite obvious they both de^ 
serve to be considered terrestrial scarabs, although se* 
parated into distinct sijjia'families by the other parts of 
their organisation :*the daw joint, indeed, of Orffctes is 
»is much more developed; yet still, although longer, it 
*» not so thick as the first tarsal joint, and, in many of 
the Brazilian species, it is p^hicularly slender. We 
may now turn to*one of the best known insects among 
the Megagomitue, — viz. the Hercules beetle (3f. Her- 
culett). I'he hinder tsyki, instead of being shorter, are 
very considerably onger than the shank; the basal 
joint, although very jdigbtly diicker, is rather shorter, 
than the three following, which are aU of the same si^ 
and length; while thb claw joint is so highly developed, 
that it is equal in length to the three preceding ones: 
no hairs whatever are upon any of the joints, and the 
claws themselves sfe remarkably hooked. Now, it can¬ 
not for a moment be doubted that this gigantic insect is 
completely arlKA-ealjaiid that its progress upon the ground 
would be just as slow and unnatural as tlmt of a genuine 
Scarabtew upon a branch. AV'e have confined the fore¬ 
going comparison to the hinder tarsi of these respective 
insects, not from any supposition that they are more 
important than the others, but simply because wc judge 
it uniiect'ssary to enter into similar details respecting 
the feinaindcr: in point of** fac^, tlie same relative pro¬ 
portions inlhe joints will found in all the other legs; 
premising, however, that the anterior claw joint in this, 
and nearly all the arboreal Megueeminaj is much more 
developed, in ptoportion, than that of the terrestrial 
Dgmstinff. 

(205.) From the foregoing observations, it is, there¬ 
fore, evident that the Dgna«ttd*e comprise two disdnet 
natural groups of equal value, by which the terrestrial 
and arboreal lameUicorn beetles are united. This opi- 
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toon can be establiihe^^upoii two distinot grounds: 
on the nature of their as indicated both by facta of 
economy and of structure ; and> secondly^ by their or¬ 
gans of locomotion. In the litter, indeed, no less 
than in the former, there are numerous modifications; 
and these will, doubtless indicate some of the most 
natural of the minor groupB,**»r 8i\|i>-genera; but we 
hare yet seen no insects which aid ftot come under one 
or other of these groups, or wliich did not f^l into the • 
naturalweries by whi(^ they are connected to others. 
We ha^ had frequent dlaasion, in our progress tlgpough 
the vertebrate animals, to show how enuch the peculi¬ 
arity of colour enters into the composition of natural 
groups. The same remarks a^r apylilable, as every 
ex})erienced entomolcigist is aware, to insects. In the 
present case, it may be observed, ^at the whole of the 
genuine Dyruistituci are either deep glossy black, or dark 
brown; and although very many*of the MegasomintBt 
as D. Aetaotit &c,, are of the same dark colours, yet the 
mgiority have the elytra of a livid green, as if they 
had been coloured with the weakened sap of the decay¬ 
ing trees ui>oii which the insects themselves chiefly fed. 
This, of course, is mere conjecture, fet it is by no 
means either impossible or improbable* 

( 206 .) The genera we consider the most typical of 
our Dynastiwc, are Oryctes, Phileurut, Noplites (Ene- 
ma Kirby), and Archon, This, consequently, is also a 
limited group ; which, however, ia not yet thoroughly 
analysed as respects our viejrs cona‘rning h, All that 
we know of the habfts of the insects containeii in 
it, we have already stated The forms ure more 
elongate than any of the preceding,, and also some¬ 
times considerably depressed, as in Phileurys, Enemat 
and Hetcronychus, Wo do not expect that any of them, 
in their perfect state, are sessorial, although they have 
all the requisite structure. They are considerably dis¬ 
persed over the world; although PMUiurus and Enema 
are exclusively American; Cryptodon, African, as weU as 
Hatcrmychue* 
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(207>) The Troginas are the nfxt great division among 
the terrestrial scarabs. They have been compared by 
Mr. MacLeay, sind very justly, to the genus HiHer: 
both appear to be foncf of cadaverous matter; both ** have 
their head sunk in the thorax in a very peculiar man¬ 
ner; and both have the curioift habit, when alarmed, of 
oounterfeiting c1eaj;h, Applying their feet and ontenme 
close to the body, And ceasing all motion until their fear 

• may have^subsided.” may add to these analogies, 

* the Linniean genera PtinuSt Dcrnmten, Cnsm^, Cur- 
culiojElatery BuprestWj^mX several others; all of which, 
in their own proper circles, are types of the Monilicor- 
NK8. They are also related to the Mdolonthirudj not 
only by their Vbrjr convex body and obtuse head, but by 
the very same habit of (' ''interfering death, which the 
Mdohnthinte possest in a very high degree.* Here, 
however, the similatity ceases. The Troginee, in compa¬ 
rison to the other divisions, are remarkably few, and 
but very little diversified either in colour or in form: 
they are all small insects; and possess the peculiarity, 
almost unknown in others of this family, of having the 
elytra deeply and thickly marked by excavated hollows. 
Some of them'are apterous,—another point of analogy 
they bear to several of the monilicorn types; while one 
{Trox htridns Fab.) is said to have been found in rotten 
wood.| The external resemblance between these insects 
and some of the small Mdohnthina^ such as Serwny &c., 
is well w’orthy of attention. The Trogidffy at first sight, 
seem to be a much more isolated group among the sa- 
pro]>hagous Pvtahct'^rriy than wh’itwe suspect they really 
are. A^ong the smaller ^ypes, or sub.genera, of the 
Dynastinay there are several insects which appear to 
form a very gradual passage between the two, although 
we have not yef been able to discover the point of junc¬ 
tion: this, however, will not in the least militate 

* The common cockchafer will rontinuo thU decenthm even if thrown up 
in the mr; inatead of spreading lu wings, it will fall to the ground as if it 
were really dead. 

t Hor. £nt, p. 63. 
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against the situation tb^t has been assigned them in this 
circle; for it is quite obvious they can hold no other 
station* i 

(SOS.) The Aphodiinae form the last sub-family: they 
are the least in size of the whole; and, although not 
very few in point of numbers, the variations in their 
Btructpre are comparatively sM{*ht: they differ anato¬ 
mically from the Scarabaiitur, *in having short dilated 
coriaceous mandibles, and the pairs of feet at equal 
distancQS from each other. They are also sufficiently' 
separateit from the by having their labruin 

concealed under the clypeus ; and by their mandibles 
being thin, coinpressefl, and scarcely to be v ailed corne¬ 
ous.* The scutellum is alwayl^listiiK;!^^; and the head 
and tliorax are alinosl invariably smooth. The siK^cies 
swarm in temperate climates, und^re particularly com¬ 
mon in our fields during tlie spring and summer 
months,—hovering over, and very*sooii burying them¬ 
selves, in the dung of cattle, to wliicli they give a decided 
preference. Their geographic range is comparatively 
limited. Mr. MacLeay was unacquainted with any 
from the Australian range; and we only met with a very 
few minute sjiecies in Tropical America*; while at the 
Cape of Good Hope, however, where large herbivorous 
animals abound, they are not uncommon. It appears 
that, although the majority ore coprophagous, yet that 
many live entirely upon putrid marine plants: thus 
the former open a passage to the aberrant ScaraftitirM;, 
nrith which we began our survey, while tlie latter, by 
frequenting sandy situation^, prefer the same localities 
as the majority of the Trogintp. 

( 209 .) The two preceding families—the TrfgiruKmd 
the AphodiifUB —are the most limited of the whole circle. 
We have already sufficiently treated, ahnve, upon their 
natural history; and we will only further remark, that 
we consider the Trogirue, within themselves, Uie most 
anomalous family of all, as it is scarcely possible to 


* Hor. Ent., p. 58. 
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conceive a |»roxiinate affinity ijetween sucli genera as 
Aoanthoeerus and Trox^ The former^ like AgaUiidium^ 
has the faculty of rolling itself up into a complete balli 
^ indeed^ so much ^ that one vre received from the 
Brazils was transpierced through the elytra, near tlie 
SGUtellum, and again through* the head. It is other¬ 
wise remarkable fpr th^*txtreniely dilated expansion of 
its tibiie. which fdrm thin plates, that fold up within 
• a cavity beneath the Ijody ; and thus, when the insect is 
' rolled, there is not the slightest vestige of these timbs to 
be 8C(*n for the tarsi fold back uphn the tibie. Xfle penta- 
merous tarsi, andrlainellated structure of the apex of the 
antenna', are all that seems to associate it here. If this 
be admitted, nsi^ reason why one of the Bo«tri-~ 

chidai, —the PfUoeotribu* ' —*M'hich has likewise la* 

inellated antenna', shrul't not conic into the laindlicorn 
circle. The habits of Amnthoccrus, also, are to frequent 
flowers, and not carrion, or ])utrescent substances, like 
all its present associates. 7'mr, to us, seems to have itself 
a strong relation, perhaps of affinity— if habits and habit 
can show this—with Opntrnm amongst Latreille's //e- 
teromera. Trox is of universal dissemination ; Acan~ 
thoverus is wildly American ; and it is difficult to say 
what other insects should enter the group. E. Sh.] 
(210.) In the Aphodiirur, we have greater uniformity 
of general habit, as also of s{>eciflc habits; and this, 
although a limited group in forms, is, especially in its 
types, very abundant in species ; for Aphodius numbers 
as many as uny genus, except OnthophagnSf within the 
laindlicorn circles: it is also lound every where ex¬ 
cepting ^ New Holland; tmd the only departure from 
the habits of the family is in Mgialiay a small genus, 
consisting qf but two species,—one European and one 
American,—thli European occurring in Great Britain, 
upon our sandy coasts, where possibly it feeds upon 
putrescent flsb, or the rejectamenta of the sea. The 
relative proportions of these five groups differ greatly 
from the parallel series of thalerophagous Petaheera, 
and would stand thus in round numbers. Scarabainw 
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pirecede oil in genert, •« well as species^ and oyerwbeim 
them with its numbers. In genera^ the Geotmpifue follow 
them. The D/fututina and Aphodiime ire about equal; 
and the Trogina are the lowest in*the scale. In species^ 
dieir relative proportions are, SeamhtpiMe, as $9 j the 
AphodiiniE, as 7; the Geolrupin^f as 3; and the Trogina 
and .S^iHuirttmp/as 2 each. [^W^. £. ^h.J 

(211.) Having now detailed th^ chief peculiarities 
of the five great divisions in each of the tyijlcal circles 
of this we may proceed to verify their accuracy; 
first tracing the inutiiid* analogies they present to each 
other, and then illustrating the subject further by com¬ 
paring them with other and ^ore dissiirilar grou^ 
The annexed diagram will exhiWt, in pne view, the dis¬ 
position we have nm^ made of the whole. 



This diagram at once '!xh7bits both the affinities and 
the analogies of the two typical divisions of the LameU 
Ucome9. , I'he first, or the Scaraltaida, aiSf the 5a- 
prophaga of MacLeay; the second, *or the Cetoniida;, 
are his Thateropluiga. Furtliermore, (he ^ntorhologist 
will perceive that we have taken for granted eight out 
of the ten relations of affinity exhibited in this diagram, 
on the authority of the same author ; so that the ex¬ 
tent of our alteration consists in separating the Dynaa- 
tina into two sub-families. The Meganomina thus 
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occupy the station assigned by^Mr. MacLeay to his 
Anophgnathida, — a group which appears to form an 
aberrant portioif of th^ Rutilince. We feel it necessary 
to make these observations, as we by no means are sa¬ 
tisfied, in our own mind, that the Cetoniantp are so far 
removed from the Meg^fmaincPi as they appear to be in 
this arrangement.* Tlv^se doubts are occasioned By the 
strong and unquestionable relationship between the gi- 
;gantic Dt/ffostinai of the New World, and their proto¬ 
types in the genus on tlje opposite coastj^ West¬ 

ern iVfrica. The question, tJH^n, simply resolves itself 
into this:—Is th(! obvious relation between these groups 
one of affinityJ^or of vcyy strong analogy } This im¬ 
portant point ctfP onl]f ^ determined by a thorough 
analysis, not merely of ihe two*'groups in question, 
but also of the liutiH.ue and the Glaphgnno'; for it is 
yet by no means efo^r that Go/iatha may not be really 
within the circle of the latter. At all events, it is per¬ 
fectly obvious, that thest* gif^ntic insects represent tliat 
type which we shall term in this, as rn former volumes, 
the liaHoriah This will be equally true, into what¬ 
ever circle they may ultiinaU'ly be found to enter. 
Their extreme' rarity, and very high price (for they 
are the most valuable, in a commercial point of view, of 
all insects), render it impossible to procure a series of 
the species for thorough examination.* It is clear, 
however, to us, that the Gulmthfp of Brazil are much 
nearer related to the GlftphgnttfPy through the medium 
of 'frirhitiifl than to the^ African types; although 
nothing, at present, can be stated with safety on the 
true nature of all these relalions. 

(212.) AVe ti\ay revert to the foregoing diagram, 
solely with a view to illustrate the analogies, — there ex- 

I 

r 

* One of thcHe sold fur It/. Kis. Stl. Bt the sate of Drury's fine collection 
of insecls in A beautiful fiK^re whs published by Martyn of this 

Rrand insect, under the iininc ut Sftirab.tus gigas. Others have &een more 
recently found on the western ciitisl of Africa; but they are so iniirb priaeii, 
that we have heard of 3til. havitiR been oflcrMl and refusccl for a single s|ie* 
ciinun,—the proprietor deuiandiiig 5t7. It was subsequently sold, as I uiu 
derstood, for lOf. 
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pressed by dotted liiie% and founded on the following 
characters: — 


Analogies of the ScABABasm^ and the CETOKiiDiE. 


Stib-fainilie* of Sub-fhmHiw of 

Searab^Mof. CAar^ters. CrtoniidiC. 

Gioi'ffOi'UVA. Mandiblen porrect, hor^. ^ • Ritiuna. 

ScAKMiAiNai. Mandiblet meuilirAiiaccoua. Cktonuna!. 


Apiioiun.k- 

Tbogin.#^ 

DvkAHi'INd 


Maxillary prnceat mombranacenua. Giaspvrina. 

C MaudihlM acute; head aliort, ob- 7 « nwTiiiM* 
i tuse, siiiociSn hotly very convex, i 

r Mandibles obtuse; head and thp. i 
4 rax of the male armed winiyMsuAi 
C liurrulikc prticvs>eb. 3, 


It will thus be seen/ that if the difference in their 
food, and the opposite constructian of their tarsi, are 
not considered, these ten groups would, in the con¬ 
struction of their mouth, be almost exactly alike. It 
lias 1)een stated, as an additional analogy l^twecn the 
Trf^htatand the Mcfo/onthintr, that they both frequent, 
ill preference, sandy soils: we must ii(B, however, attach 
too much importance to this alleged fact; for we have 
not found tiiat our common chafer is more abundant in 
such tracts, than in others; and if tlie remark were 
general, Africa, the most sandy region in the glolie, 
should therefore be the metropolis of this race,—which 
it certainly is nut. 

Ill further proof that the jlf(e<jra#owmrF are 
naturally allied to the by the ngtilVe of t^eir 

maxillec, and their sub-Perrect mandiides, the ojiinion 
of Latreille may'lie quoted ;*for this celebra^d ento¬ 
mologist has considered these relatiopj as establishing 
all affinity between the two groups. This roniafk is in 
complete unison with tbe disposition we hkve here made; 
for, by removing the Dynastiner into the circle of the 
CeimioflfBf and reducing Anoplognathus into a compo¬ 
nent part of the Itutilijup, there is no inU*rvening 
group to disturb the evident connection. 

(214.) Having so fully illustrated the analogies of 
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the five primary divisions of the Cetomktdeet 1*7 ooid* 
paring them with the higher orders of insects^ and the 
more remote groups of the vertebrate'circle^ we need 
not repeat the sam^ details in tins place. If the 
above comparison between the Cetoniatke and the ScO" 
rabcsidm is really nal^ral, It follows that the latter 
possess precisely |he saifte analogies to all other gioups, 
as do the former. * Hence it is only necessary, in this 
■ place, to ^assemble tlie names of the different groups 
' which have been thus compared, that the eye may at 
once embrace the whole. 

r 

Analogies of the Typical Lamellicornbs wUh other 

** ' Groups, 

•. 

Sub-families Sutvfamilieo Tribca Orders Tribes 

of the ofthe of the of the of 

Cbtonudc. Sc&eab.kiu*.. Coleoptera. Ptilota. QuAnBUPKM. 

CfionUma. Searab(rinitf I.AMBLi.icoaNEB. Lkpioopteba. Quadrumana, 

RutiHwc. GeHlrupitut. PnKnATORitii. Hkmiptera. Fi'nt. 

Megoiomina!. UynnsGnm. Capiiicobner. HTMENoPTBRA.C'ftrufafo- 

Jdelotonthitut. Trogbup. Monilicornrs. Colroptbra. Gliren. 

Gtaphgrinas. AphotUtij-, MALarooBaMaa. Nkumopteba. Ota. 

It thus appears that the Cetoniana pre-eminently re¬ 
present the most typical of the coleopterous tribes, the 
most perfect of tlie orders of winged insects, and the 
most highly organised of vertebrate animals: the 
MutiliniCf by their large jaws, find their representatives 
not only in the Geotnipimp,'hut in the voracious Cidn- 
delidae, the predatoriali/t'mipfem, and the beasts of prey; 
the gigantic £>gnastin(e ami JUiegasominee stand as pro¬ 
totypes of the great capficorn beetles, and the bulky 
rumina^g quadrupeds. The most striking analogies 
are merely glanced at, that the philosophic entomologist 
may elaborate'innumerable oti^rs which result trem 
this table. 

(21.5.) On the tlirec aberrant families of this tribe,-— 
the Lucanidtpf the BuprestidtPi and die HydrophUiite, 
—our notices must he brief: they are greatly inferior 
in point of numbers to the typical groups, and no 
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attempt has yet been sinade towards detennining their 
drcular arrangement. The Lucanida:, or stag beetlea, 
evidently foUo^ next in- the series, flmm which they 
are to be distinguished by several characters: the 
tarsi are invariably dve-jointed, of that structure, 
deveiopcfl in a greater ^r lessb degree, which belongs 
to the Cetoniada: the anten^sg are lof the lamellifomi 
structure, but are more develoi>eA than in the two 
former families,— that is, in regard to their lengthy 
and tlft acute angle which distinguishes the typical 
genera, which the coifIfliOn stag beetle of Europe is a 
familiar example: the tarsi arc particularly lengthened 
in the types, but very short jn the |bcrrant genera. 
The whole a])pear to be hcHliivordhs or lignivorous 
— that is to say, feeding on vegetable substances either 
in a living or decayed state, i^veral genera may be 
safely included in tins funiily, h^^ever, which depart 
very considerably from most of these characters. Their 
large exserted jaws, and. general afhuity to others of 
a more decided cliaracter, fully justify us in bringing 
them in here. The excessive dt^elopement of the 
jaws, indeed, constitute the most typical, or, at least, 
the most obvious, character of the Lucan ifftn; and 
yet, in the aberrant groups, tht'se organs are not very 
prominent. The greater part seem to be naturally ar¬ 
ranged in the following sub-families ; — The LucanintB 
and the Lanipriniirur are obviously the two typical,- 
while the geneia Histvr^ Ptinuff, and probably tliat of 
Bf/rrhv^, seem to lay the fqpndation of th^ three aj^er- 
rant sub-families: arouini each of these may Tje a.s- 
Bcmbled several other mode?n genera of miigite ligni- 
vorous insects, now scattered as sinajil families, in our 
systems, under different heads. However this may be, 
it is perfectly clear that, in the LucanirilXf we have that 
point of junction between the typical pentanierous in- 
Si'cts of this family, and those which, by tlieir frequently 
dilated tarsi, become analogous, and pass into tiic Tctra- 
mera. The Lucanince, also, are highly interesting in 
another point of view: they form, beyond doubt, the 
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true passage between the lamellieom and the caprioorn 
tribes,—-an affinity, indeed, that has been more than 
once remarked by several writers, but which has nevor 
yet been acted upon, that we are aware of, in any of the 
modern systems. The very change of food, of stmc. 
ture, and consequently ^ of hatbit, from those families 
which subsist on diving,and those which deligltt, in 
dead trees, may air be traced within this circle; so that 
'In several pf the smaller groups we have the jaws of a 
LuvanuSj with the antenme and the tarsi of a crpricorn 
beetle. There is a strong anj^ljgy l)etween th^ two ty¬ 
pical groups of this family, and those of the scarabs. 
In the vivid and highly beautiful colours of the Lam- 
priminte, we ha'.,<» a 'mbolical representation of the 
Cetonuidf¥i while the !ark and >iul>rc l.uvaniute co»’ 
respond in the same i lanner to the ^yraruhanda*. '* 
analogy, again, of tliis family to the Mvgnmm ida-, *' 
DgnanthifC^ and all tlie rasorial types, is loo obvious to 
be dwelt upon : and may, indeetl, be gathered both from 
their conimou name of stag beetles, as representing the 
horne«t ({uad ap«d>», '> well by their habit of licking 
up ^ 'eir food, just an ox licks the grass. 

(2If).] ThoY.am. as ,ve above consider them, 
comprise a group of insects of riiueh grea' Tdiversifteation 
of structure and habits than either of the typical circles 
that we have just gone through. 'I'lie genuine Lvmtndte 
constitute our two first families ; and of these, the first 
contjiins the most normal insects. I'he variety of shape 
in ^lesi is “^ery considerahk. From nearly the paral- 
lelopipcdal form of/.MCfinior. Zfercitif, and PlatyveruH, it 
becomes plmost hemispherfbal, as in Co'of/hon; or cylin¬ 
drical, as in Sinndaidrov^ Figufns, Cardanust, 

and particularly so in Chiron; which latter takes a form 
and fossorial aj^iiea^ance which ^ems to point in the 
direction of Scaritex, whilst Sinodendron as distinctly 
points towards the Jiostrirhida. I'he family terminates 
with the elongate, linear, and depressed Passalnx and 
Panillus, 111 size, the Lucanido’, especially Lucanus 
itself, is very imposing; this is most conspicuous in 
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■ome of the Indian species, in which they are some¬ 
times three inches long. The Fantalug tridenn^ also, 
from Java, is two inches and a half ]png. 'Fhe ma¬ 
jority, however, are of moderate* or even small dimen¬ 
sions. W'e have already said that the distinguishing 
feature of tlie group is the gre%t developement of their 
mandibles, which are frequently angylated or toothed in 
a remarkable manner; in the present family, this occurs 
most conspicuously in Lucanus itself ; in w||icli genus,* 
and in iiorcuit, if they do not curve downwards, they 
art^ horilibntal ; but them most characteristic focm, or 
thal v.-hich is most prevalent, is tc^ curve upwards. 
W»’ also jRnd their head frequently scul^itured or tnbor- 
culaleil in a peculiar manner; Wt it^^'is rarely that we 
observe »8 le»*iMeoccurring in the thorax: in the ma'e 
Sivoilnulro)!^ hovvev<*r, it is particularly retuse. Very 
few of the prest. t family exhibit aanetallic or coloured 
cioth'ng, but we still observe it in Plntifcvruis. Their 
natural history is very unvaried : ^^e have above re¬ 
corded their habits, wdiich an* possibly it cidental to l)olh 
the typical families. Pansaftin and iW affinities are said 
*0 commit great devasUition ii* sugar plantations in 
South America and the ^V’^ewt Iiul'.'s, *'l'he larva* are 
fernied, as f.ir as they arc accurately known, upon the 
aal lamelliform type. [^W. K. Sli.] 

(217.) I'he second group are all more or less dis¬ 
tinguished for their metallic splendour, which is most 
btilliant in Lamprinia .self, and in CliianoguathuK^ a 
su])erb insect both f(»r size and colour, and fti which^the 
mandibles c'' the tribe ^attain their greatest .levelojre- 
ment ; they are, however, slander, and, as wj*ll as in 
Pholidotus^ curve downwanls: they hav^, btmeath, a riio* 
deratcly long horn at their base. There is Jess diver¬ 
sity in the geographical distribution 4f the pre.sent 
family, than in the preceding. I'hus, Ijamprima and 
Rhyasonohift are conhned to the Australian group, 
where the former sometimes appear in excessive pro¬ 
fusion, and seems to replace there the occurrence of /^w- 
canui. PlioUdotiu is South American, where it has a 

R 2 
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wider range than the equally An^rican Chiasoguathus, 
which appears to be restricted to the little island of Chiloe^ 
on the western tcoast of Northern Patagonia. In the 
former family, the majority of the genera have a wide 
difibsion: although Cohphmi is exclusively African, and 
SifTifiemts Australian: but the island of Java exhibits 
the largest forms throughout the Lucanidtr : with this 
exception only, we observe in these insects the reverse of 
'Vhat WT have noticed in the other LamdlicorneHy — 
namely, that intertropical countries produce ct/mpara* 
tively the smallest species. E. Sh.] 

(218.) The TlisiprhlfPy the tiiird family of this 
group, are morf exclusively saprophagous than the pre¬ 
ceding insects. ‘Trhev present equally curious modifi¬ 
cations of general foMu. Thus, in /f/.v/cr, the typical 
structure is quadrate* and almost cubical: the elytra 
are always shorter than the alMlonien in HololeptUy and 
Phylhma is excessively flattened; whenct', probably, 
these insects live lieneath the liark of trees: hut the 
most remarkable form in the family is that of Trypa- 
ntvuss which is coihplctcly cylindrical, and which as dis¬ 
tinctly, ])erhapa, indicates a remote afKnity again with 
the BoittrirhUtfey and sucli genera of the LnmnUlat as 
Sinoffpndrott and Chiron, as OiJliophilua does a proxi¬ 
mate one to the StnphylinidtF, through Mirropeplns ; if, 
however, the latter genus be not more correctly in its 
place in the present family, 'fheir giuieric separation 
has been founded upon the mode of insertion of their 
antenme, coiijunctively with the reflection of their tarsi^ 
and the channel receiving them ; and the form of the 
prosterni^m; and the most satisfactory specific diagnostics 
are deduced from the sculpture of their intcgumeiiL 
Their geographical distribution is very wide: Trypantewc 
is, however, Brazilian; and Akrtrifft European. Being still 
uncertain as to what exactly constitute the other families 
of the group of the Lucanidfr, we shall leave them 
until analysis shall have satisfactorily ascertained the 
insects that fill up the temporary chasm. [W. E.Sh.^ 
(219>) The Buprestida form the most aberrant family 
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of the LamellicomeM 0 and, consequently, possess the 
fewest of the typical characters. Their external aspect 
is sufficient, at once, to prevent their being confounded 
with any odier group: it is, in*fact, so peculiar, that 
none but an entomologist would detect their affinity to 
the fforal Iteetles. The body ia remarkably long, and, 
gcnesally, very narrow behiifd^; whUe the head and 
thorax are short, — the former beinj remarkably obtuse 
and broad. The tarsi have, generally, hire distincf^ 
Joints ;«but, then, they are often so dUat^, as to appear, 
at first s^ht, similar to’fhose of the Curvulioniiif^ and 
other tetrainerous genera: in sonuf of the African 
types of Bupn'tithy there appear to be^fndy four tarsal 
joints ; the fifth, or claw Joint,#bein§^60 small as to be 
nearly hid under tin* penultimate one. In truth, how¬ 
ever, the variations are so greaE in this single sub¬ 
family, that no stress can be laid in these characters, 
drawn from these parts only, for defining tl|^ whole. 
It may be a question whether the ]iupresti» or tlie 
Elater are the pre-eminent type of this family ; for, 
altliough abundantly distinct, they %re yet most inti¬ 
mately united. 'I’he first, however, is by far the most 
numerous both in species and in forms*; and, as this 
is almost universally the case in groups pre.eiiiineiitly 
typical, we are disposed to consider the sub-family 
Buprcstincp in this light. They are the most richly 
coloured, as a whole, of all the trilie. But, here, 
almost every indication of lainellicorn antenntc dis¬ 
appear : some large and fing species of Elhter, itu^eed, 
have these organs fan-sfiaped, or ffahtdlifurm ; but, in 
no case, are they angulated, is if broken, siii^ar to the 
other lamellicorn families. These twy;> typical groups 
present as great a diversity, in their respec^ve colours, 
as the Lut'anintc andathc Lamprimintpf The Buprpa- 
tincPy with very few exceptions, are richly glo8s**d with 
metallic shades of green and blue; while the Klaterina 
are almost universally devoid of any bright colours. 
The peculiar powers of leaping, possessed by these 
Utter insects, when laid upon their backs, is without 

R 3 
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parallel, and is known to every fine: it is effected by 
means of a beautifully contrived spring placed between 
the mesothorax fiuul tl)e body; — and the spines on the 
posterior angles of the thorax have, no doubt, some 
connection with this faculty. 1'he larvs of these two 
groups feed upon the roots or steins of trees, and the 
perfect insects on thc^ leaves and flowers of |iiants. 
More than one species of Elatcr is highly luminous, 
't — the phostphoric light being emitted from a small 
whitish oval spot placed on each side of th^^ thorax. 
Mr. Ourtis has given a very ifi'teresting account of one 
of these species, which our mutual friend, Mr. Lees, 
brought home ojlive from the Bermuda l«>lands. Some 
smaller groups o'* k. 'Mte insects enter, also, within 
this circle, but which we have no space to particularise. 

(220.) The first,* or more typical, family of this 
group presents us vhth the remarkable feature of mo- 
dificationi of form coincident with a certain geogra¬ 
phical position ; hut which we can scarcely attribute to 
climatic influence exclusively—occurring as they do, in 
the same Ix'lt. But they must be considered in con¬ 
junction with local peculiarities and causes ; for Kast 
and West, Zenith and Nadir, are convertible in their 
application. We must not, however, be understood to 
give an absolute restriction to the range of these forms, 
jfor we sometimes find them crossing each other; but 
they then constitute the exception, and not the rule. 
Thus, we have the obtuse, broad, flattened form of New 
Holland instanced in Con%ma^hu ; the convex gibbous 
form, narrowing l)ehiiid, of India, found in Sternovera 
Chrynisjtt —the African n&iry lulodis; the attenuated 
Indian form of f^'hrjfsochroa; and the broadly dilated 
Silpha-Iiko shape of Madagascar Bvprestida. 'I'hese 
beautiful insects occur all over the known world, and 
are eagerly sought by collectors, os elegant decorations 
to their cabinets. They abound, particularly, in the 
hottest climates ; and arc excessively active during the 
heat of the season in which they occur, taking wing 
promptly, and flying with great velocity and vigour. 
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It is a sin^ar circui^tancc^ that, although the affinity 
of the perfect insects of the present family is remark¬ 
ably close to the next—the ~ yet their larvae 

are so different, that a systemf founded upon these, 
wonld widely separate them : the larvee of the former, 
as far as they are known, are^apods, with greatly en- 
largad heads, and a tapering My ; whereas the Elnters 
}ireseiit two types, both, however, possessing legs; 
— the one is long, slender, and completely ^cylindrical* 
exhibited in tlie wire worm, which is so excessively* 
injuriouf to farming crdjfB; and the next is the flattened 
form of the larva of Ltpuiotus, Aithoi.gh these in- 
sects arc nut usually metallic, vet instarvees occur, as in 
Ludins fultfcns from ('liina, ai]^i in aflr native Scluto-^ 
«omu)( (CJU'U* and ('tvnirerntt pretitneorniit : they are, 
howe\cr, in compensation, freqjjpntly decorated with 
brilliant tints, particularly of a bright sanguineous hue, 
as w’c find it in the EhUer mutfiiimuft and Pomona :; 
and this is often contrasU'd with un intense blaek, as in 
the genus Cnrdiophorus^ and the remarkable Biazilian 
Tomvvcphaluft. The distinguishing feature of the Ela^ 
teridfC is, as we have hcfoie noticed, their power of 
leaping, but by a totally diflorent apparatus to the legs: 
but some, standing upon the confines of the family, as 
Pterotarsyi/t and Lijnsomav, are divested of this faculty; 
as is also the extremely remarkable Chcioiiariuni, — if, 
indeed, it belongs to this group. SerraU'd aiitenmr are 
a characteristic ; but these are frequently flabcllaU'd, as 
in Tctralohaity or licautifully bipcctioated^ as in Culli^ 
rhipifi. The usual foAn m these insects is regularly 
ellipsoidal; In some, however, the thorax forms a 
capouch over the head, thus pointing towards Jf^ofdum 
and Apate; and it is in the latter *group we expect 
that Melaais ought ^ost properly to placed, pre¬ 
senting, as it does, such strong affinities to PtUinus^ 
Generic separation has been effected amongst them by the 
lobated structure of the tarsi and the deniiculatioiis of 
their claws, considered in conjunction with the form of 
the posterior coxs, their antenme, and clypeus. The 
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Other families of this circle we c^n scarcely, at present^ 
determine. [^W. E, Sh.] 

The fifth and last family of the Lamelli- 
corner arc the aquatic^ bc'ctlcs, forming Latreille's i/v- 
drophylii, —a name we retain, merely giving it the family 
termination of idar. It in more than probable, also, that 
Sphen'idinm likewise enters in this part of the ci*'cle : 
the very name of tb:* b^st known type, S. Smrahmndr«^ 
l>hows its resemblance to the typical families ; while the 
little insects forming the gtjnera IUlftphorutt, and* two or 
three of similar value, show' mutual connection of 
the semi-rapacioui, and therefore typical, Ififf/rophylidip, 
to the other lamellicorn families, and to the predatorial 
tribe which sucdLinls thjy These water scarah^, uever- 
thcless, are very ^ew in luniber, although of a large 
size ; they swim witl^i iucility, but not with swiftness. 
One of these is a cqnmion inhabitant of the ponds and 
fresli waters of Ilritaiif ; and others, differing nothing in 
structure, occur within the tro])ics: the antenna* arc 
clavate, and thus exhibit a good d(*al of the lainellicorii 
type; while in otU*r respects they show a close relation¬ 
ship to the true Ihdhndfv. 

(^22.) As in all other groups, we also find lure, in 
the more typical representatives, a combining characUT, 
w'hich exhibits itself in the great elongation of the 
palpi, W'hich, notwithstanding the differences in the 
habits of the insects themselves,— and these arc great,— 
unite them permanently together. Il'c find here aquatic, 
sub-aquatic, and terrestrial forms, each displaying those 
dcfiiiite modifications which* re8f4lt from their appropri¬ 
ation toil distinctive peculia.'ity. Thus, wo have the na¬ 
tatorial foTm displayed in Ili/drophiluMpirfus, peculiarly 
suited for progres'sion through so dense a medium ; and 
tbeproof of wliiqh we shall find in universal occurrence 
among the true water beetles, as we observe its analogy 
in the form of fiaht s, and man's imitation of these in the 
shapes of his ships and boats. The larva of the type 
of this genus is remarkable for being carnivormis, 
whereas the imago is herbivorous; and the latter, unlike 
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the true water insects,^ and which circumstance seeraa 
to remove it from that group, •— besides its other pecu¬ 
liarities, swims by moving the postcrior^legs alternately, 
and not simultaneously. We Dnthin this grou)), again, a 
slight metallic tinge in the colouring, as in many species 
of Btirottuts^ and in the ilnfrax of^ Eiophorua. Their ha¬ 
bits are exceedingly obscure; nothing is known of them 
beyond thei- habitat, although *they are found exten¬ 
sively in this country. Splurridiiim evitic^ its re]a>» 
tionship to this group, by the under siije of the body * 
resembliihr the JChphni'^, and its antenna^, anUTior tarsi, 
and pa^pi approaching it to Jfiplrofikiliis; whilst its 
habit of fre(pieiiting dung, and its circvkir form, give 
it a strong resemlilaiice to ^n')friipmT, in the circle 
of the ScaraixvUlfP. 'I’be group (Tkewise embraces 
a multitude of small genera, sucli^s Spt^rcheus^ Ovhfhe-- 
biim, Ilydrvnuy &c., the habits of Vfhich are, evidently, 
greatly uniform ; and wc may furlher observe, that the 
intertropical species of all these genera are, apparently, 
alw'ays less than their more northern congeners, and in 
some, €*specially the aquatic genera,* they are very nu¬ 
merous. Jt is not improlaible that HpUTOCfrua, Par- 
ni/jf and ElmiH may be aberrant consfituents of this , 
group. [_\V. E. Sh.] 


CliAlb Vll. 

coLEOPTKRA, cojitinued, 
rHBIfATOHRS. 

(223.) The most rapacious of all bath's are com- 
prisc'd in the tribe of Predatores, which, in the fore¬ 
going arrangement, we place as the sub-typical, or car¬ 
nivorous, group of the Coleopteray —a rank and station 
which is established by the analogy sulMi|ting between 
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them and the rapacious tribes of quadrupeds and birds. 
As among the LamcUimrne* there are none of a car* 
niTorouB nature, so in the tribe before us there are none 
which do not either wtiolly, or in part, live upon animal 
substances, whether in a living or a decayed state. Thisy 
therefore, is their primary distinction,—difficult, indeed, 
to be traced in tlq.' aberi^nt groups, from the grca^ vari¬ 
ation of their stritctuft\ but decidedly marked in the 
threat majority, w'hether we regard their natural economy, 
* or their peculiar organisation. ‘ 

That this is a uaF^ral group, will be further 
apparent by the 'arrangement of MacLeay : this acute 
entomologist, looking to the formation of their larve 
alone, designates*^ the p. aera Camhnu and Dytiftvus as 
examples of his chiloj? - lifortn type ; so that, without 
foun<ling our arrangemiut upon isolated principles, ap¬ 
plicable only to the*-ai mil lose animals, we yet sec that, 
in this instance, it is in perfect cmifurmity with his 
general views. 

(Sy.'i.) In order to give intelligible characters of this 
or any other natunil group, it is necessary to look chieHy 
at the typical examples, wlitre the pre-eminent charac¬ 
ters are most developed. 'I'iiis remark is particularly 
applicable to the group iM'fore us, which, although pal¬ 
pable in three of its minor divisions, has not bet*n suf¬ 
ficiently studied in regard to the two others. Confining 
our attention, therefore, to the typical predacious beetles 
represented by tlie CintuklldtP and the Carahuio’y they 
may lie known at once by the length of their legs, and 
the perfect developeinent of tlfeir tarsi, both of which 
arc formed for running iiifbn the ground; they are, in 
fact, emiii'ently cursorial: the mouth is armed with 
strong jaws, and' the antenme are linear or setaceous. 
On looking to tlic ulx*rrant grou]|s, however, nearly all 
these external characteristics disappear. The Dyfiiicida 
or water beetles, have a large depressed body, and short 
thick feet,—the himler pair bi'ing somewhat oar-shaped, 
and calculated for swimming; in their setaq|bus antenns. 
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they Btill resemble the«^ypical forms; and although they 
inhabit a different element, they are equally rapacious,— 
subsisting only upon smaller water insects. This family, 
composing the aquatic division of the tribe, constitutes 
the true point of junction between the predacious and 
the lamellicorn beetles,—-^n afllb*ity which entirely con* 
traditts the supposition that the lIy4^(Hiephag^ iVfacL. 
is one of the normal,*’ or, mort properly, typical 
groups. I’he very few genera of the her* 

occasions an interruption in the series, which leaves* 
much uncertainty as to alie precise point of jujiction 
between them and the Silyhitlw : ne^lTtheless, as some 
authors insist upon an affinity^ between 4heae latter in* 
sects, and such genera as Lnntkin^ Aj^^hidtum, Cutopf(, 
and Chokru*, we have no great hesitation in adopting 
their views, and placing the Xeurn/diaya Latr. as part of 
the most al)errant family of the prewnt tfilje, under the 
more appropriaU' name of SilyhuJ^, Judging from 
analogy, however, we have an impression that Pimelia 
is the true type of this family : its analogy to the 
Chrynjmciid/e, in its thick and glolfl)se body, is quite 
obvious; while its affinity, on one side to JJIapK, and 
on the other to Silpha, are further inducements to our, 
belief that this is their true station. Ail tiiese insi'cts, 
in fact, are in some degree carnivorous, although their 
animal food is only dtrived from dead or decomposed 
substances ; they are the only Predatore^ which, in any 
degree, derive nourishment from vegetable substances. 
How far the Euyidte Macl^., and such grtiera as f>o- 
tylu8\ really enter into*tliis assemblage, or are merely 


* I^lreillc consiilerofl the Parnuto' ao nllinl Ut^iifrintu, that he nncf 
included them in the fame Otinil) •, ami. aa both are more ot* leN 
aquaiir, they would aeem to nSer, with the ahovv, adJllioii.il linkt In 
the ch,-nn. • a 

t " It w perhapa by the Erotffii that the opitonitc iwintt of the rirric of 
Coieoptt'ra meet.”—^N». Jat> p 40. And aaain, the lame aiith(>r ob> 
•erv«», ** Afl III the Rrolffh Iwmg tetramerous, it laa circuinvtdiice to whiuh 
little im|iortaiicc ought to lie attached, nince the five artirutation* of the 
Ural arc naible in •ever.il niiedes ; and other inawtn, which arc cloM to 
the gcima, aucbj|^|lr. Kirby’a Sphent'teuif arc hetctoinoruui* 
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its representatives in the circle qf the MonilicorncH, are 
questions of minor importance, which analysis can alone 
determine ; the^ latter supposition, however, appears to 
us the must probable.^ Leaving tliese, we concur in the 
opinion of others as to the affinity of Silpha with the 
Slaphtjlitiiflrr (Umrhdyfm Laxr.), w'hich we accordingly 
place as the last family of the predatorial tribe. oThat 
this is 'ts true siluatioh in nature, is manifested by the 
j;lose restMiiblance of some of these genera, as Simm, 
' &c., to the Ckinddid(e» The circle of the PrtiatoreSt 
under this view, no less thaih that of MacTjeliy, would 
be thus closed ; -aiifl tlie relations of the whole to the 
primary divisions of the Colvoptvra may be thus 
stated: — ' , 


Amhtjka of the •^Prkdatorks to the Trihea of 

* (loiiKOPlKUA. 


l*Ainilu*ii of tile 
Prrriutun'S. 


Anatogn's, 


Tnbrs of tlio 
(\>lt ophta. 


ClI'INOF.I.IO.K 

('ak 4 hiim:. 

Dl TiNCIDiE. 

Sii-PMii).*;. 


■ Prfjeminpntly typical in their 
own »;roup4. 

' Sul)-(>pii'.il,ciiniorial ; U'gH highly 
• dcvcko|icil. 

' I.riiiHhort, and greatly comprciiS' 

I'd, 

I Uody often gluboac; tarti very 
' variuble, 


} 

] 

i 

I 


i^ariiYLi.NiiKK. Jaws I'xsertcd ; head large. 


LAMFl,LleuR>ll'.H. 

Pfti'nAroRr:ti. 

MALACnitERMRli. 

MoVILirORNBH. 

Capricurnkh. 


(52f).) Between groups which stand at the head of their 
resp'ective circles, there caiV be* but faint analogies of 
actual structure; but their*^very typical pre-eminence ia 
in itself & point of strong analogy — as in the present 
instance. Every' one is aw'are, again, that the Civinde^ 
lid(X are the niq^t cruel tyrants ofpredaceous beetles, 
and are much liiglier organised than the Caralndce; since 
they not only run with greater agility, but add to their 
speed by short Bights. On die other hand, we have 
seen that the lamellicorii insects are the mpst typical of 
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the whole order, correiponding to the Insv»»ores among 
birds, and to the quadrumanous Mammalia^ by their 
power of grasping. It is a remarkabk circumstiince^ 
that in such a vast assemblage animals as the Co/m- 
ptera there i.s no primary group, which is aquatic, such 
as the natatorial order among birds, and the Cetee among 
quadftipeds. Hence it is that,*a( first^sight, there seems 
no sort of relationship iH’^tween the sbft-winged tribe of 
MatnmU rnuifty and the aquatic Dytivuhc: n#verthelc8s7, 
we hav# no doubt that tjiis is a true anak)gy ; for these 
are the only groups whert'Hhe legs in the great nngority 
are deeideiliy coinpressed, .and we might als'^ say the 
least developed for either rtinniiigor tiii- 

eertaiiity, already hinted at, ah^to tli^ true type of the 
Silphuhp, leaves us in inueli doubt as to their direct 
analogy to the Mouilirarnejt. UiH if, as we suspect, 
the PimvUdcp this situation, tbe^ififficulty of detecting 
their analogy is noc very great; for every entomologist 
must ctuifess that they are the ClmpsomrUp, as it were, 
of the Predatoirnj —liaving moiiilifonn aiitenmc; short, 
thick, and round bodies; and tarsi not*much unlike each 
other. Lastly, the Staphylirndte^ dissynilar in every 
respect to the capiicorn lx*etles, nevertheless possess that^ 
great protrusion of the jaws, whicii lielong to all such 
types as represent the ruminating animals, and their re. 
presentatives (like the toucans and hornbills) among 
birds. So far, therefore, wc have proved this disposi¬ 
tion of the predatorial bi'eties, which differs but slightly 
from that of Macl^eay, bg strictly natural, iioi only 
from the affinities wliich connect each of their families, 
but by bringing this series to a test which Jiias never 
yet bkm attempted. « 

(227.) The above comparison, however, is made be¬ 
tween groups widely dissimilar both in nink and affinity: 
we shall, therefore, compare the predaceous trilx; with 
that to which it is immediately connected ; where, the 
relations being nearer, the analogies, of course, will be 
stronger. 
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of, the Phedatohes to the Families of 

LA MELLICORNEB. 


Familio* of the 
Prfdtttores. 

ClUINOeLIOA. 

('arabioa. * 
Dvtihcida. 

I 

SlLPillOA. 

STAPlIVLINIItA. 


Jnalogli's. 


Familini of the 
LameUicomes. 


Pro eminetil^y typical in thtir^ • 

owp cir/kw; colnura brilliant; ^Cetonia da. 
fly by day only. 3 


Siib.typiral; fly chiefly by night; 
coloum dark. 


Sf'ARABAIUA. 


Aquatic. ^ ' 

Mnat iibpnraiit fttmi their own 
type*; tarai variabU*. 


llYOtf.PIIIUDA 

IhiPRtcfrriiiai. 


itiiiiidyrably projecting. LnrAMUA. 


The rank of the Cutooiado’, as the most typical of 
all tlic lamellicorn families, here receives additional 
confirniation ; since tliese beautiful insects^ in which 
white spots and lines upon a green ground are so very 
prevalent, fall in, as it were, exactly opposite the 
splcnditl CirindpiiKif, whose colours and markings are 
80 remarkably similar. 'I'wo of the most common in* 
ill Ahis.''K>uhtry.. the Cetnnia nvrtf*- ond ♦bp 
Cicindehi ramppsttrix, will bring this analogy home to 
the conviction of the most ordinary observer. It is no 
less remarkable, that nearly all the insects of these 
groups fly only during the day, and delight to bask in 
the sun. The greater part, however^ Iwth of the 
CartihidfF ai;d the Srarnha’idcp, are nocturnal insects, 
and* still more resemble each (/.her by their black and 
Boinbre colours. Such, at'^east, are the majority; for 
some few' In each partake of the metallic green reflec¬ 
tions of the chief types; hut these are among those 
exceptions, and not the general character. The most 
satisfactory analogy, perhaps, in the table, is that which 
shows that the prtnlaceous Dytisvidee^ although intimately 
connected to the Hydrophilidtp, are also their repre- 
Bcntatives. The connection of Ifydrophilax, which, in 
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fact, is a true lamellicqfn iuecct, to the Scarahaidte, by 
means of Spharidium in one group^ and Aphwlhis in 
the other^ is, in our estimation at leas^ indisputable; 
although we are not prepared ft) offer any opinion, 
worth recording, how these aquatic lainellicorn insects 
are connected to the BupreMidfif, Our present busi¬ 
ness, however, is with analogiift, not affinities. If our 
main groups are naturally located, wc may leave their 
contents for future analysis. Passing* there^re, to the* 
SUphidi% we shoukl have been at some^ loss to have 
detected Aieir analogy th^he Buprejttidiry but fo| that 
extraordinary insert, the Jlelota Vigorjfli of Ma'^Leay *, 
—a type which prestMits such a singular deviation from 
the rest of its congeners, that*it w(jLild be iH^rfcctly 
anomalous, hut for the direct relation of analogy it is 
now seen to possess with those ig'ects it so strongly 
resembles. The analogies of the Siaphylinidie to the 
humnidep are shown in the same characters of exserted 
jaws, which shows that both are prototypes of the 
capricorn tribe. It is also well worth (thser\ing, that 
the gigantic Prionidtv, among the Ihtter, have their 
wing-cases very thin, and sometimes abbreviated, so 
that it is not imjirobable they represent the Malaeo^» 
dermes in their own circle. 

(^28.) After these expositions, it might be tedious 
to test the analogies of this trilie, by bringing its con¬ 
tents into comparison with others of the annulrsc circle: 
those we have now reviewed, appear quite sufficient to 
establish the existcMice of mutual relationships; bu^ a 
few incidental referencesPto ftie general principles upon 
which all insects seem to lift constructed, will not be 
misplaced. The Colnoptera^ as a whole, are*the ino^t 
imperfect flyers of all the Ptilota; and, t^i^refore, it 
might naturally be expected that inanyiwould be ap¬ 
terous,— that is, unprovided with the pair of real wings 
usually concealed beneath the elytra; and these, tltere- 


• Annuloit Javanica, pi. 1. fig. 9. 
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fore^ would be the moBt aberryit of their congenere. 
Now, on kx>king to the roost aberrant groups in the 
circles of the Rrtsdatoren and the LameUicortm, we find 
in one the jPime/idcp/and in the other the Buprestidat; 
and in both these, the real organs of flight wre very 
often either totally absent, 6r very slightly developed. 
A large proportion of |hb Pimelidat are apt^us, having 
no wings beneath*their elytra; while these organs in 
,*‘the Bupr$itidtp are so short, that they require not to 
be folded when the insect is at rest, being not longer 
than/be elytra. It is singvdar, also, that tllfs absence 
of wings takes place also among many of the Tntgidoi; 
which, as belAg the aberrant group of the Scara- 
hetndft, correspoikls to liie Pimelidee and the Bupr^HidfP* 
Manyapterous insectsoccur ndeed,hoth iiithefamiUesof 
tlie CAnndvl'tdff and §amhi*Ut ; and these, without doubt, j 
will hereafter prote to lx; naturally located in similar 
positions in their own circles. Nevertheless, this cha- 
racUT is obviously only of secondary consequence; and 
is here adverted to more fur the purpose of showing its 
indication of extK'me alxTrant groups, than of laying 
on it a primary stress. Many of the African Pimrtid^, 
again, put on, as it were, the very aspect of the 7'ro- 
gidtp ; so that an inexperienced observer might readily 
suppose they were of the same genus. Looking to the 
jMmellieorne*, which represent the LepidopterUf wc see 
they are the most perfect flyers of all the CoUoptera: 
hence the apterous species are remarkably few; w'hile 
io«the Prvantorea, equally conspicuous for their run¬ 
ning, the true wings are often wanting, as their absence 
is amply, made up by tlie cursorial structure of their 
feet , 

(229.) *We may conclude this sketch of the natural 
arrangement the predatorial groups with the follow¬ 
ing table, wherein the analogies, although remote, are 
atill in unison with the last. 





Anabgiei ijf the PmKOATOR«|B and 

Ptilota. • 


tk^ Orders the 


Familivi ofth* 
FreHaUtret* 

r. • 

ClCiyOBLIUlb 


A%al0t$u^ 


OniBrtof th« 
PtUotm. 




I *™*«>* f’"’**|K«««r.v*. 

SiLnu» 

• « 

t^Ara^UNiPt. Jaw« niorv or ten cxwrtod J Hymrvuptciia. 


' Thit celerity ot motion, which s firoduccd by 
IS certainly more developed ainonf^the VumieMtp than 
in any tribe o( coleopterous iniiecU; and as the I^eptdo* 
fitera are the most perfect flyers of all the IHthta; both 
these facta not only render these groifps analogous^ but 
tend to corroborate our theory, that perfection of flight 
18 one, it not the very first, character o!' the aniiulose^ 
circle, just as it is of birds in that of the rerti'brata^ 
On the other hand, there is an important difference to 
be remarked, if we look, not to the ( mndHtdtP only, but 
to the whole order in general; for then it is obvious that 
the Coli^optera^ with regard to motion, are the most im¬ 
perfect flyers of the whole of the Ptiiofa, although they 
are the swiftest runners-»-orVathpr, are more terrestrial 
in their habits tlian all other winged iiiiiects. Thest arc 
the chief points in the above table which it Wms ne¬ 
cessary to touch upon; and these remdrkab{p analogies 
will be still further confirmed by placinp; the Pttioto in 
componson with the orders of birdb. 
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Anahgie^ of the Coleoptera to the Percuino Birds. 


Orders of the 
PUMa. 

l 4 criiHirrBBA. 


’ HSMlPrBBi^ 


0 

* Orders of 

Anatogiei. PerckHtg Bir4». 

1. Tjfpifta. 

S. Suh-typieat, 

Sub«typicBl and rasorial. RarroRKs. 


3. Ahcrra.it. 

HoHNoneu. {'>2,'""“'‘*"0“"*' 


CntBorreRA. 


[The most iicrfect walkers, and 
Tuiinery. 


NaiiROpmaA. I'l.o iiiiMt aquatic in their habits. 


j Rasorih. 

j GRALLATUREa 
Natatores. 


JSvery ornithologist is pt rlecUy aware that the sand¬ 
pipers, curlews, pluvhrs, &c., all being types of the grai- 
latoriul order, are the swiftest runners among birds *, 
just os we find the hares and mice to be among quadru¬ 
peds : thus do they represent the coleopterous order of 
insects^ the tyiics of which are the Cicinddidie and the 
Carabidee. Ah equally strong analogy, although not 
brought out in the above exposition, can be traced be¬ 
tween the lainellicorn insects and the iiisessorial birds, 
in both of which the power, not of running, but of 
grasping, is at its ntaximuin. Take a Carahue in the 
hand, and so soon as it feels itself at liberty, it runs 
away; hut*a chafer (^Mrloiontha), although released, 
will absolutely cling to the dni^ers of its captor; such is 
the power of instinct. The philosophic reader will not 
fail to |KT6eive, in uU these analogous comparisons, addi¬ 
tional evidence in support of our views, that, however 
the ColeoptcrOf may be regarded as favourites among 
etitoiuologists, they are, without exception, the most 
imperfect of all the Ptiloia ; and that, instead of being 

* The half-flying hair.running jirogre*s of the whole fitmlly of cand- 
plnen it a prvcite cnimteriiart of the progrett made by the CIcnuieHee, 
wD«n hunting for their pfcy. 
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placed the finit in a mitural systein, they really should 
come in as the last. 

(230.) We will now make a rapid ^survey of these 
families^ and give a succinct vihw of their contents. 
The three first are distinguished from all other coleo¬ 
pterous insects by their ])bssessirig six articulated palpi, 
— t\so labial, and four maxillai^^ the external lobeof the 
maxilla being here converted into a fialpus. The Cictn- 
delid^r will first occupy us. V^'e have already given IT, 
very g(«eral idea of a ^>eculiarity in thoir habits; we 
may, howf ver, further remark, that many of the tv>f>ical 
forms are not ground insects, but occur on plants, 
doubtlessly in search of prey, ,'1'lie dis^higUidiing cha¬ 
racter that separates them fromathe ii^ge family of the 
CarrtbidrPf is one not readily detected without the micro¬ 
scopic inspection of the mouth, asdt consists in the claw 
of the maxilla being articulated, and not anchylused, as 
in the latter ; but in the Ctvnoxtoma this is not the ease, 
—thus showing that rules are not absolute. There is, 
however, a general facies, which, when these insects are 
once known in their normal types, wfll readily guide a 
speedily acquired tact easily to disiinguish them. They 
are generally of a slender, agile form, with long legs,^ 
and very j)romineiit eyes. Larvie of tlie typical tlinn- 
deia, only, we believe, are yet known ; hut should the 
habits of those be confirmed, it would help to give a 
determinate character to the group, 'rims, the larva of 
Cicindelfi rampextrh forms a burrow, within wdiich it 
lurks on the watch for any lyiwary insect that m.iy in¬ 
cautiously come within ^ic grasp of its capacious and 
prompt jaws. It is so formed, that it easily supports 
itself at the top of its cylindrical and vertical cell; for 
it has a couple of books u])on a swollen segment, to. 
wards the apex of its Jiody, whereby it is suspended ; 
whilst its largely dilated prothorax complettdy fills the 
orifice of its dcii; and its formidable jaws being lient 
down, and concealed beneath, are thrown suddenly up 
when its unhappy prey is within itsreach, and tvhich, 
like the tiger, it rarely misses. It then retires with it 
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into the receBses of Us cave, atvi devours it at leisure. 
Although it possesseH long legs, it rarely uses these for 
the purposes of, traiisoortation; and, we believe, Jiever, 
unless iiiconvcniencea in its abode; whereas the larvtc 
of the Camhidoi roam about in search of their food, with 
the exception, only, o& a vefy few genera, which also 
form burrows, akhough* they occupy them only as re* 
treats, and not as cfomiciles. The series of insects con¬ 
tained in the family of the CicindHuke are evidently very 
numerous, and of course exhibit very great varieties of 
form,, which has led to th.'ir being subdivided into 
smaller families or sub-families, named in allusion to 
the preemiiieni genus, around which some few others are 
collocate<l; but we heie regard them as a body, and 
cannot, in the small Sfi;' • we are enabled to devote to 
them, go into theist* m'nutc particulars. The majority are 
not large insects, Uidiough some few are very conspicu¬ 
ous, and comparatively large ; but not so when placeil 
parallel to the i'nrnhidtr. Many are apterous ; wliich is 
the case with Mnnfiromy -—a seconil species of which has 
been recently descrilK’dby Mr. VVaterhoiuse ; and/V«///rln7e, 
which is so rare, that v;e iH’liove a half a dozen specimens 
r.ro not known in l‘airoj)e. Both of these an* from South 
Africa. Drnmim is also another apterous African genus. 
The Brazilian Ctmohtomcc are remarkable for assuming 
the girdled figure of hynicnopterous insects,—vrhence 
some of them deri\4* their specific names ; and CoUiunns 
is distinguished for its elongated and slender form. 
ThfraU's has a very large lafuiim, and occasionally 
spilled elytra. 'I'he large (!»#;#a- appears to be the North 
.\merican representative of the South African Jfonficortf, 
which insects are the largest in their family. Upon the 
habits of M. Lacortlairc, who observed 

them in (’ayer.ne, tiius speaks They are frequently 
oliserved running on sanily spots in woods; they rarely 
make use of their wings.’* Of the M, Chalyl^a he 
says, “ Upon endeavouring to catch them, they retreat 
beneath dry dung, into the large deep holes made by the 
Phuntt’i and C'opriVe^.and they try to defend the entrance 
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when attacked; but teding this useless^ they retire to 

the bottom of their hiding place; and the only means to 

extract them then is to introduce a lopg straw, which 

they seize with their powerful ViaiidibJes, and allow 

themselves to he dragged out without quitting Imld. 

They are all usually beaiftifuli^ decorated with metallic 

spleiftlour, and are certainly tliejjayeatof the predatory 

Colmptera, To give an idea of tJieii^numbrra, Cwinriela 

alone is recorded to conlain more than two hundred anfl^ 

hf[y siitcies. ^ • 

Our second faiwily consists^of the CantibidtP^ 

which will admit of subdivision into hve verv natural 

0 


sub*families, thus to be di^tinguis|]rtl : The 

Iinichiinn(ft named from the typicaljgeims Jimvhinu*, 
The distinguishing cintrncleristic of tliese insects consists 
ill the uhridgeinent of their elytra.anhich do not entirely 
cover the abdomen Vu'hind. '1 hey also, in common 
with the two next sul)>faini1ies, have a deep notch 
within the anterior tibite. Both in form, and the 
general fragility of their structure, they greatly resemble 
the alierrant genera of the preceding family ; and are, 
like them, frequently found upon plants where Lchitty 
DromiitMf Odot^niii/ifi, and Jh^mrirhis constantly oceuas^ 
Some are so remarkable for an elongation of the neck,— 
namely, Casmnia ^—that Linmrus associated them with 
the genus Atteluhtut^ in the vicinity of the CurruHos. 
'J'here cannot well be a greumr contrast than tltat pre¬ 
sented by Triipnodurtifla and — the one very 

elongate and siemler, die pther broad and depregsecl. 
But the most extraordinary form throughout the circle 
is certainly that of Mormofycfi, the true jiositiun of 
which is doubtlessly in the vicinity ol* Agra. It in a 
Javanese insect, and is distinguished for it»excessively 
flattened form ; it has an elongate neck ; lengthy aii- 
tennm and elytra, which, although truncated at their 
apex, have their sides dilated into a thin leaf, and ex¬ 
tending beyond tliis apex ; and the legs very slender. 
It is said to live upon trees. In elegance, perhaps, 
ail are exceeded by the beautiful iJrypta of the Old 
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World, or Agra of thr New# World. Brachfnun 
possessea the peculiar, property of crepitating when 
irritated or captured, and the noise is acccnnpanied 
with a bluifih smoke; these insects have thence obtained 
the name of liombardicr beetles/ The Indian Cataaca. 
pits is reputed to have the same means of defence. 
These insects ar«) les^ absolutely predatory in *^heir 
disposition than the other sub-families of the Carabid/r; 
^find many Aif them are gregarious,— associating in large 
troops beneath stones, or under the bark of treetf. They 
are universally distributed, aKti appear more numerous 
than the CivintivUdo'. The second sub-family are the 
SraritinfP ; tlipse are essentially fossorial insects. 
They are elongate and depressed, and the abdomen is 
affixed to the thorax b means of a short peiluncle, 
whereby the latter ac*^ui* ts a degree of motion which 
greatly faeilitatt's ittf burrowing habits ; their aiitenme 
are short and moniliform ; and the legs also are short, 
—the anterior tibiic being dilated into a broad, palmated, 
externally denticulated burrowing implement. It is a 
small groii]), very widely distributed ; few genera of 
these consisting of nearly solitary species being peculiar 
I'rlf) any country, — for instance, At^mthusretix to the 
Cape, Srnpterus and Oxggnnthvs to India, OxysfomUs 
and Cawptodfmtus to the Hraails, Cnrcuum to New 
Holland, and Pnsimtwhns to North America ; — species 
of the latter frequently come over in raw turpentine. 

The third sub-family is the llarpalintpy 
the ilistiiictive characters of which consist primarily in 
the enlargc'inent of the four anterior tarsi of the males; 
they have moderately long antenme; and, in common 
with the preceding, possess a deep notch in the inside of 
the anterior tibiji^. They are generally robust insects, 
and perhaps, with the OirnWn/e, .;re the most voracious 
of the entire circle. Hut we have the extraordinary 
apparition of vegetable feeders in the midst of them. 
Thus, Znhrus is said to feetl exclusively upon com ; and 
many of the Amarre^ upon the tender shoots of grass 
and plants, as also upon their roots. This is a very 
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extensive sub-family^ staining many genersj and dis^ 
tributed throughout the known world. They have been 
broken up into named sectioiis; and,the genera are 
instructed upon peculiarities in the form and structure 
of the palpi and mentum^ conjointly with the externa] 
shape. The most voraciAus a^p probably jBro«cw and 
its aHieSy and the type JIarpalll»: and the most conspi¬ 
cuous forms are doubtlessly ifypePion Sckrteteri and 
C(Undrofnu»f bodi New Holland genera, and^ the giants 
of the tribe. , 

The fourth sub^family consists of the normal 
Carabitufy and from which, if Cychru% and its amnities 
may be associated with them, we certaml^«catLaot agree to 
separate Elapftrus and its aliieft. Xhe prominent character 
of this fine sub-family is to want the notch in the anterior 
tibiie. I'hey are also, viewing ^hem in their typei 
cliiefiy, more bulky insects than any in the family, and 
also more convex ; and amongst tliem are certainly some 
of the most elegant. None of the whole of this circle 
can compare with FrtHiernu in size> or with Pamhorus 
and Teffius in form and size combined ; w'hereas Cara- 
biM presents us with many brilliantly metallic insects^ 
for instance, the liegaliSy splendensy ami ruWan^ 
CyehruH, and its affinities, arc evidently considerably 
more aberrant from the whole of this group, tlian any 
other form; in its apterous condition, connate elytra, 
securiform terminal joint of the palpi, and in the ex¬ 
ternal lobe of the maxilla being not palpiform, it seems 
to point directly towards die Ileteromerti. To^this 
anomalous group helonff Sp^atrodftrus and Scaphiuotuit, 
both American genera. KlSphrun, and its sub-aquatic 
cognates, appear to depart widely, also, fromTtlie normal 
features of the sub-family : in the prominepey of iheir 
eyes, and active ferocity, they evidently^ave an affinity 
to the CimndelidedyVtiih which Linnasus associated them; 
and it is through them, from the affinity of habits, that 
we most conveniently pass into the fifth sub-family, the 
Bmnbediinmy —the whole of which, as their characterisUe 
aiguature, have subulated maxillary palpi. As the pre* 
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ceding sub-family were the giants of the CartAida, so 
ore these the dwarfs^ for amongst them we have some 
of the smallest ('arabiileous insects. They all frequent 
humid situations; and many, when captured, exhale 
offensive odours : they are exceedingly active, as their 
names frequently indicate,— fer instance, Tadtys, Ovy9j 
Tavhffpu», which )iave aK. reference to this peculiarity; 
and from this, ir. combination with their habitat, 
tliey might^not inaptly lye styled coleopterous Wills o' tlie 
' wisp. Uy means of the litde gibbous genus Ofw*phron, 
the present family merges injp)' the next, for* it lias a 
most remarkable' resemblance to JfatiptuB and Cue* 
midotm* ^ 

(2cS-4*.) The iliidrodt^iihagay or Vptheidipy constitute 
our third family. Thi group, compared witli tlie 
former, is of very sq^ai extent. They retain all the 
prominent character/^ of the preceding family; for, being 
uqmtw CiiraUifUe, tlieir structure is only so far modiHed 
as to suit the different element they are intended to in¬ 
habit ; and the reason of the smaller diversity of form 
observable in thent throughout all latitudes, is the limit¬ 
ation and uniformity of the functions they have to 
jgxecute. The only peculiarity we remark in their dis¬ 
tribution is, that CyhMer is evidently tropical, for of 
it we have but one representative in this country, and 
only three si)ecics occur to tlie north of of northern 
latitude; whereas Dythcun, which here takes its place, 
does not occur to tlie south of the Tropic of Cancer. 
The males of all the larger genera of these insects are 
remarkable for the scutella^ed t'idargemeiit of their an¬ 
terior tarsi, which form frequently a circular disk sup¬ 
plied beiiekth with a cluster of small sucking cups for 
the purposes of sexual adhesion; and a peculiarity in the 
majority of the females of males sp, furnished, is to have 
their elytra deeply furrowed lougitudinally. They are 
exceedingly voracious insects in all their stages, hut es¬ 
pecially in the larva state; for all that their strength or 
dexterity can overcome do they prey upon, and small 
fish and the fry of larger oir's are not free from their 
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Attacks. They possey this peculiarity in their larva 
state,—that, although famished with capacious jaws, they 
do not masticate their food; for these jaws are merely 
prehensile organs, and are tubular tnd perforated towards 
the extremity: their acuteness wounds the prey caught, 
which is then sucked dry through this tube. Their 
progaession in the water is eflK’ted in jerks or springs, 
caused by the sudden expansion of itheir bent tapering 
taiU; and they direct it with that precision, aj| to pounco 
as readily upon their prey as a cut docg on a mouse. * 
The }>erJ%ct insect, if liot alarmed, is stately ^iii its 
motions,—prueceditig always in an Vblique direction 
through the water, to the top of w'hich it frequently 
conies for the purpose of infialing fresh atmospheric 
air ; this it dues by protruding the a|H'X of the elytra 
above the surface, and tlms reccAves beneath them a 
quantity suthcieiit for the supply of*the spiracles which 
are situated there. The small genera, such as IfalipluH, 
CnemidjoUtHy llydropuruis^ P{£hbiujt, &c., are much more 
active than the larger ones, and move about with the 
greatest velocity in every direction, sftorting with each 
other in the merriest gambols. Cnmnidotua presents a 
remarkable singularity in the structure of the posteriqj^ 
coxa', which are dilaU'd externally into a thin plate, lx^> 
neath which they receive and conceal the posterior legs. 
M"e have associated with this family, the Crt/rmif or 
whirhvigs; thus named from their habit of swimming 
ill circles upon the surface of the water. Their acti¬ 
vity is excessive and incessant; and the (?tructure,aiid 
combination of their indicular fibre must lie remarkable, 
to admit of such intcrminabfe and rapid motion. The 
w'hnle structure of the larva and imago, also^ fs very dif¬ 
ferent to that of the preceding section of |iie family: 
thus, in the |ierfect i^^scct, the antenna; are thick and 
fusiform, with a large auriculated joint at their base; 
their legs are considerably dilated and compressed,— the 
anterior being the longest and most slender, evidently 
for preheTfSion; and the posterior tarsi consist of lamina; 
folding apparently upon one joint. Their larva is 
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elongate and depressed; and each segment, beyond the 
three thoracic ones which bear the slender l^s, is fur¬ 
nished laterally with an elongate, inarticulated, ciliated hla- 
inent; and the thirteenth with four articulated, very pilose 
appendages, of about the same length as the lateral lila- 
ments. M^hen it hasracqufired its perfect size, this 
larva crec'ps up some aquatic plant, where it sfiCns a 
cocoon wherein it'undergoes its transformation; Uius, 
ulso differing from the DytUmncBi which undei^o theirs 
beneath the earth, and do not spin a cocoon. '’Of the 
many wattT beetles collectedr^iy Mr. Darwin 'during his 
voyage with the Beagle, the majority were minute and 
well known forms resembling tho.% occurring in our 
own country. 

(2.35.) Beingunceri. (whethertheor 
tuUp should occupy situation of our fourth family, 
we will give a brief description of the most remarkable 
contents of each. 3*^lie relation betw'een the Dylhddw 
and them, it tS at present impossible to trace without, 
straining affinities; and the Sitphidtp, in particular, of 
which we will first treat, are considerably different, both 
in habits atul structure, from all that have preceded 
iKi^hem in this circle ; altlmugli connected, by means of 
both, with the Staphytinidee, Their anteunte are clavate, 
the club being perfoliated ; their elytra usually abbre¬ 
viated ; and iu the alierrant forms of the family, there 
is much divarication, and even sexual disparity, in the 
number of the joints of the torsi,—although, typically, 
they are peiUamerous. The chief types, consisting of 
the genera NevrophaguSi Necr&Aes, and SilphUy and feed¬ 
ing as they do upon carrion7 are,like the vulture, endowed 
with the sense of winding it from afar; and upon a bright 
spring day they will come soaring along, sweeping with 
the velocity of a bee around the object of their solicitude, 
and fall directly upon it. The S|>ecie8 of Necrophagwt 
are called burying beetles, from the habit they have of 
associating together for the purpose of excavating the 
earth from beneath the dead animal (if not too bulky) 
with which they are engaged, which sinks gradually 
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into the groand, and they then cover it over with loose 
soil and deposit their eggs in it. The larva is speedily 
developed, grows rapidly to its full size,^nd then buries 
itself to undergo its subsequent transformation. Nature, 
universally, carefully conceals these changes; she will 
not, voluntarily, admit a spectator in her tiring room ; 
and if we wish to witness thes^ ^ansmutations, it must 
be done by subterfuge, — and even ^hen exercising all 
that we are capable of, she will frequentl)b evade usf ^ 
Hence if is, that we knoi^ so little of the tvaiisfonnations 
of insects,*— a subject, however, replet^ with the ^^eatest 
interest, and one, the careful notice of the ]>rogresaive 
stages of which we cannot tqo strongly inculcate the 
due observation of, when those •flcetiij; am! rare oppor¬ 
tunities present themselves. Tliese insects frequently 
emit a sort of musky odour, which would be far from 
disagreeable were it exhaled by a floWbr ; but proceeding, 
as we assume it does, by secretion, from the nauseous 
.substances they inhabit and feed on, our imagination 
makes it loathsome, and thus evinces jiow much we are 
the slaves of that faculty. In some, which are most 
approximate to the typical AVrop/iori,,—namely, Ne* 
crofim, — the posterior thighs are frequently thickeneiW 
Silpka itself, and its closest allies, are flat or henii8f>heri- 
cal; and the NitidnUv are distinguished by the enlarged 
basal joint of the antenncp: the various forms tins takes, 
and the various relative proportions of the following 
joints, and of the club, which is sometimes solid, with 
merely transverse suturn|, or^consists of thn*e successive 
joints, or sometimes four or more arc inernssated, have 
divided this group into a muftitude of small genera, the 
habits of which present some diversi^, although they 
frequi^nt resembling substances. Thus, som^ occur fvitb 
the types in carrion, sas Nitidula proper, which is the 
most numerous genus of all; others are found in fungi, 
as Atmtariaf Trijihyllus, MycetophnguSt Phlmophilu»^ 
and Strongylnft ; others occur only in flowers, as 
rws, Cateretfigy Mdigethefty and AntherophuffHn; many 
beneath the bark of trees, as Jpa, Engift, Tfitratoma, and 
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Thymahts; others are found by«(sweeping in low herb¬ 
age, as Typhteu, Myn-Um, and many Cryptophagi; and 
many occur in [leating heaps of garden rejeetameiita, as 
AnimrthrUi and Trirhhpturyir, —the latter isdistiiiguished 
by iM'ing the most minute of all Cohttptera, and having 
their delicate wings fringed with fine hair, which, when 
folded iK'neath tiitir closed elytra, protfude like a couple 
of pencils. As aberrant forms in this family, we may 
^*iew such genera as Cholem^ Seaphidiuntj and LrdodeSf 
and their allies, all distinguished by the club if their 
antenrjiae consisting of live joiiJts, the eighth of Vhe organ, 
the second of the club, being disproportionaliy minute. 
'Vl'itli these associates also Ayathidhtmj that rolls itself 
up like a bull, yet less pherical than we have observed 
in AcanihorentH ainon^ die Troginfp; and here, coiili- 
guonsly, must be plated the still more remarkable Chim- 
huH, which, under‘Jie apprehension of danger, closes 
its large broad head upon its four anterior legs; whilst 
the prott'Ction of the posterior j)air is referred to the 
broad enveloping olate, formed, as in ('nanidotus among 
the DytitsvhUff by I lie dilatation of the posterior coxic. 
All of these, like the majority of the A" it id n I'm O’, are fun- 
•(^ivorous ; and the Le’uMfit Ciimuiuomm feetls upon the 
truffle. <')f course, we here can enumerate only the 
most conspicuous forms, and must refer the location of 
the rest to the determination of their affinities. The 
exotic forms are comparatively few', ])robably from tlieir 
being minute, and not having yet had suffleient atten¬ 
tion iH’stowed upon them hut some among them are 
sufflciently remarkable;—for instance, the very extraor¬ 
dinary lly^h'ephnlHS armatus is referrwl to this group, 
and placed near the Neerophori. This is, perhaps, one 
of the must* grotesque forms the Coleitjdem can exhibit. 
It is a large insect, more than two inches long, with a 
greatly developed thorax, not unlike that of a Calandra; 
its head is small and dedexed ; antenme short and moni- 
lifonn, as are also its palpi; the mandibles are somewhat 
flistorted and curved; maxillie large, prominent, 
and triangular; it has the elytra of a Ca'^abus; the 
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four anterior legs verj robust; and the two posterior 
incrassated like those of Sagra; with largt>ly <leve1oped 
coxae; ami the apex of their tibice flat and vesicular 
beneath, like the anterior ones 6f Pirates among tlie 
ReiimiintBy in the Hemiptera, This incongruous com* 
pound of anomalies is of » dark /rhestnut colour, and is a 
natt%; of the interior of the BraaiK whence it was first 
brought by prince Maximilian of Neuwied, and was ori¬ 
ginally scar*'ely believed to be more than tip: unskilful 
workmanship of some cosening dealer ,—>80 complete a * 
burlesqiif^did it seem ufoi| Nature’s general harn^ony of 
structure : but others have since l)et*n‘brought, and the 
auUienticUy of the monster is confirmed. U'e ;>ossess 
an iindescrilied extraordinary^^IraziXun Niiif/ufa, in 
whicli the anterior tibia: are iR'iit in wards, at right angles, 
at their middle,—the lower half beit^ considerably dikited, 
and the tarsi insortejl before their •termination. It is 
execssivcly flat; and biMiig a very fllstiiiet genus, wt })ro- 
pose for it the name /V«.i’ aduuru, AVc have before 
spoken of the very singular J/f/ota, of whieh several 
s|H.‘c'ieK are now known. 

(ii.Sf).) The which may perhaps All thepljice 

of the SUphidee in this circle of PredatareSy fonn^ 
group of insects of a most extraordinary and rej^ulsivc 
aspect. I'liey are all hcteronierous,—tliat is to say, the 
posterior pair of tarsi have one joint less than the four 
anterior; but tbit* is a peculiarity which extends over a 
large mass of the Cokoptem, many of which we shall 
have to consider wdien we treat of the Mhlnmdrnrpttn. 
For the present, we miy state, that an additional cha¬ 
racteristic of these insects to have the third joint of 
the antenna; the longest; their elytra solderAl togethcT, 
and frequently hispid with innumerahk* spines, U'Cth, or 
tubercles; anil they a^, l}esides, usually ^f ungainly gilv 
bous fonns. I’hey are pix'-cininently tlie inhabitants of 
deserts, wastes, and arid sandy tracts, especially Northern 
and Southern Africa, and Patagonia, w'here Nature is 
most inhospitable and cheerless; and they thus partici¬ 
pate in the features of the districts they occupy. Their 
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colour hanooniseB with their fom^tomake them hideous^ 
for they are invariably of a deep black or dirty brown. 
Eyiphym offers us the most gibbous form amongst 
them. In C’ryptoc?*eile and Adeamia, this form is 
covered with short spines or tubercles, placed either 
irregularly over the whple surface, or arranged in rows 
between which tl^pre are* furrows. In Pimelia paoper, 
and Molurin, we havd the gibbous form also greatly 
developed, but with a deep strangulation between the 
thorax an^ abdomen: and in Prionotheca. the same 
general form is somewhat fl^tlmed, and the lateral su¬ 
perior edges of the elytra are armed with a coronet of 
protruding spipes. In others, we observe them taking 
the more general hgure.pi Carahidtr, as in i.Vcauruaand 
'Tnichynotus ; and in • 'hers again they become exceed¬ 
ingly flattened with tyiated edges, as in Kuryvkoru; and 
which, in StHra, is^,furnished above with longitudinal 
carinop. Among the alierrant forms, we may notice the 
extraordinary Jlrlvnsy which is very like a black CaftsidOf 
witli a {)erforatiou through the diluted margin of the 
thorax, for the bead to exhibit itself; and in one species 
the whole of the central convex portion of the insect is 
^pvered with ere< t rigid seta*; and amongst the most he¬ 
terogeneous of these forms, Mtu'hlu claims a place. 'J'he 
affinities of this group to tlie circle are obscure, and 
difficult to truce; their position is suggested for the ana. 
lytical examination of entomologists. 

(iiiJ7.) The SfaphyluiUiiP, or rove beetles, constitute 
our fifth group of predaturial insects : their distinguish¬ 
ing characteristic, as we have' above said, is to have 
considerably abridged elytra, beneath wdiich their ex¬ 
pansive rviiigs are folded up ; and thus there are almost 
dways mori?, ana never fewer, than four segments ex¬ 
posed. As in the Cvtpi>ptcra ger\j,*rally, their anteiinn 
consist of eleven joints, rarely of ten, and the apex of 
their abdomen is usually furnished with a couple of 
retractile vesicles. 7'herc is great diversity in tlie 
number of the joints of their tarsi, but the typical 
number may be considered as five. They are exces- 
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sively acti?e insects, gftnnpUy take wing, and fly with 
considerable velocity. They frequent coprophagous 
substances of all kinds, and in which they associate 
sometimes in considerable multitudes ,~80 much so, that 
the very surface of it is sometimes wholly alive with them, 
and by them it appears tsansfo^med into a living mass. 
The]( have been subdivided into seyen distinct sub¬ 
families; the structure of which'diffiers considerably in 
minute points of a highly interesting nature^ in its in*, 
vestigapon, to the systematist. 'J'he largest ragjority of 
tliese coiwist of minute^ insects, comparatively few of 
which exceed half an inch in length, aiid the major part 
are undei^a line. 'I'hey appear to be, jH'tth very few 
exceptions, a nortliern group,^i;gplactu* within the tro¬ 
pics, in the exercise of the peculiar function awarded 
to them by the ants; although ^ome few also occur 
there. These, CH{>ecially the Hrardiian ones, like the 
prevailing character of its entomology, are of brilliant 
metallic splendour. 

(y38.) They consist, first, of the SfapJuflini proper, 
which contain the largest species of die whole family, 
and are chiefly distinguished from the rest by their 
fissile labrum, and tarsi always peiitanfefous. 'I'hey ar^ 
courageous insects, and resist aggression, and endeavour 
to intimidate by opening tiicir jiowerful jaws; with 
which, indeed, tliey can pinch severely. 'I'hey also 
liave the habit of erecting their tails, to produce inti¬ 
midation; and it is by the flexibility of this part of the 
body that they are enabled promptly to fold dieir wings 
l)eueath the elytra; and *the/activity with which this is 
done, is highly interesting, ^('heiriarvie are depressed, 
and have similar habits of life to the perfect iiitKicts, and, 
like them, occur most abundantly during the^spring^nd 
autumn. The most ^intc'resting genera are Velleiua^ 
which has serrated antenne, and is said to frequent the 
nests of hornets,—whether as a parasite, or in quest of 
prey, is not determined. Creophilun is the common 
black large-headed s{)ecieR, mottled w'itli grey, that 
occurs so frequently in our walks. £mu9 is a beautiful 
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insect, densely pubescent, its clothing being psrty-oo» 
loured, black and bright yellow ; and the Devil’s coach* 
horse, the common Goerius, is the frequent occupant of 
our gardens. Ojpjfp%ru9 is remarkable for its moon* 
shaped palpi; and a modification of this form occurs in 
Astrap^ug, Ttmjivg, aivl Pel&cpphorug. A(Aenium and 
Singoniuniy lastly, have porrected horns upon the»head 
and thorax. 

• ,Tlie second family, the StenififP, have greatly 

" the appearance of Elaphri, and, indeed, participate 
with jthem in their attachipcht to humid f^ituations, 
I’hey are nearly Cylindrical; have very prominent eyes, 
long exserted palpi, and anteiinfc subclavate^itt the tip. 
They are very active in/^^cts, and seem very predaceous. 

(ii4().) The tliird fan >' are the (Xvytt'Udte: these 
are depressed, have# very large heads, very serrated 
tibiiv, and usually Vut threi* joints to their tJirsi, — the 
terminal one being lohger than the rest together, 'j'here 
is nothing peculiar in their natural history, beyond the 
circumstance of their being, perhaps, the most gre¬ 
garious of the grdup, associating in the multitudes we 
have instanced above, and occurring in dung and putrid 
^substances. 

(241.) The fourth family are formed by the 0»m- 
AV/re, wliich, as their name indicates, are exceed¬ 
ingly depressed; their tarsi are penUimcrous; and the 
terminal joint of their palpi is fretjuently subulated. 
These insects are often found in flowers, and are in* 
tere.sting, frftm ])rescnting instances of the rare occur¬ 
rence of ocelli in the ColfopteAi, 

(242.) The Tnchyniti/f' form the fifth family, and 
are distingbislied by their convex tapering forms; their 
tarsi are also pedtamerous ; and they have, likewise, the 
habit of frequenting flowers. ,They are excessively 
agile, and readily escape capture by the velocity of their 
motions. There is nothing strikingly distinguishing in 
them to require notice in a work thus general. 

(21>S.) 'Fhe Aienvhftrid/F constitute the sixth fa¬ 
mily : their antenme arc insertwl below their eyes, 
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which is the only gegeral character which seems to 
pervade them ; for they present numberless diversities 
of form, and remarkaMe anomalies in the numerical 
relations of the joints of their thrsi. The knowledge 
of these particulars must, of course, be referred to otiier 
works. I'hey comprise the grqjitest number of insects 
of ai^y of the families of St(tphf/linifia\ and diHer as 
much ill their habits as their ^^^mc. ''I'hiis, some^ as 
Pr/lrtf J}hht)'ftn, Lonn^chuxdf occur only in yits' nestsi; 

J)hf/oAN(i^ iXtyptuhty amongst^rejectamenia; * 
Falagria %nd A/nfUbuSy moss ; llomnhta and Cnh~ 
bcneatli the bark of tret's. Ih^uopsixy Ihglosmy 
and Mijftmddf arc remarkable for the protrusion of tlieir 
labial palpi as sctie ; and lias Ix'autifully 

foniK'd anlciiiiir. 

(^41'.) The Varhiphidfr form t^e last family, if pro¬ 
perly they Ik* a constituent of the Sf^fihgfhiir/tt'; for they 
tliffer so considerably in many ]iafticiilars, and agree in 
so few, that we think they should compose a ilistincl 
group. They are the »-Dial lest and the most elegant of 
the st'ries, and are distinguished Viy their clavate anti 
frequently nodost; anteninc ; elongate clavate palpi ; 
throe-jointed tarsi, which terminate in a single da^. 
The only character they have in coniniun with the .SV«- 
phghuiila^y is the abbreviation of tlieir (‘lytra ; for iheir 
alaloineii is usually bulky, and iiicapahle of reHexion. 
They occur in the nests of ants, at the roots of 
grass, and in moss in damp situations. They are 
very voracious, atiil feed u^ion living ins^'Cts. li^ the 
observations on the 1/gfiicnofftrrfiy we have a1r<‘ady al- 
ludeij to the remarkable ('hfigrr; and, by so singular 
a form, we may quit the Prvdatorcu. Q(‘.?.‘50—iJ44.) 
W.K.Sh.] 


T 
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VllAl\ VIII. 


coi.Koi' WiTiA, amtinued. 

' (■ \PKir(lKNKS. 

F 

•(iJi.O.j From the dose affinity, alrt'ady niinartt'd, be- 
twivn tlu* Lnrnnidfr iind /««/>/<■/', therean bo no 

<loubl *that the laindlieoni and capricorn tribeti are 
iinitcil. 'I'his union, whidi has long been ad^nitted by 
modern writers,Sill now be confiinied by additiotia) 
evidence, f'ouinletr'on th r general laws of natural ar¬ 
rangement upon which .ir entire ihe(jry reposes. Mr. 
Maeteay, !ook.ing only lo the formation of the larva*, or 
more ]>roperly to the metamorphosis, hesitates not to 
jilaee the cuprieorii In’etles between the Lfiutt'lfit'ornen 
and the Mointtnirut's. Tins eoncUn.ion we have also 
come to, from fllu\lyiiig tlu* perfect injects, ami by test¬ 
ing the tlieory by our own impression of the laws of 
representation. 

I'hechief or typical characteristic of tliis tribe, 
presented by the adult insect, is the great length of their 
antenna*, their large and vertical head, and the unusual 
strength of their jaws : the construction of their tarsi 
is also peculiar, and they are all, while in their larva 
state, lignivorous, or, at least, living in the internal 
substance of vegetables; cbkdy, however, in solul 
wood. Hence it is, that ahhough many of the groups, 
which we'shall here comsider uh(*rraiit, are 'ery dif¬ 
ferent, in tlieir uddU state, to the pre-eminent types, 
they agree with them much more ^closely in the general 
shft|ie of their Kirva-. This form ot larva, by Alacleay, is 
termed Apod, and is defined as having scarcely the 
rudiments of aiitenme, and furnished, instead of feet, 
with flat fleshy tubercles, which, when continued along 
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the back aiul belly, gwe the animal a facility of moving 
in whatever way it may be placed.” Our author cites 
i'un'ii/iooT Crrnmbyx afi examples. It may l>e observi-d, 
however, tliat those larvie aro flot completely apodal, 
.since they have the rudiments of six scaly minute legs 
with joints, yet so small As to be usi’less for locomotion. 
NVe^lius find that consideratihus, drawn from the larva 
state of an insect, are < fien of the*liighest importance, 
anil that n: cert.iin cases they may Ix’ einploytjtl with grout 
aflianttge, without elevating them too hjgh in the scale* 
of prinia^' and absolute distinctions. I'nder thejinpres- 
sion, llierel’ore, lh.it tliis tribe contains within itself ail 
such lignivorous insects as have a)»i!^d« larvie, we have 
no hcj-itaiion in ailopting iheaTjirve xi^ws, —more tspe- 
ci.illy as they xi ill be ‘nibseijnently ilex eloped more in 
detail. • 


fhe aboxedefinltinnof thenie.fect insects of this 
order is i ntirely dnixxn I'rorn the txvo t\pic;il families, the 
( Wr//i/b//ri(b/‘iiiu] the Lffifttrhlrr, xx ithxvliieh, hoxvex er, the 
grouji conuecliug it to the LnmrlUrnrtf^'S' (the /V/nwn/^c) 
is intimately alliisl. Of the txvo others, one (the ('urra» 
fhnvi.v) is renuukably unlike either the preceding, 
and the other is involve.l in some doubt. AViihiuit 
feinpting, therefore, to find any more general characters 
for the ('t/prironifit llum those already glanced at, xve 
may at once proceeil to characterist* with much brevity 
the primary groups or f..rnilies into which we dividi- the 
tribe. • 1. rhe /Vmwo^e, at onee distinguished by their 
depressi'd form, their protr^iding or exsefted jaxx'g, di¬ 
rected forwards, and the comparative softness of their 
wing c;i8es. 2. The ('rrambf/rhiff, having ihi’ir h<-ad 
large and vertical, the j.'ixvs short and shar'p, the tarsi 
prehensile, and the thorax nearly as broad as the body : 
these*, like the last, fwd Iwth in their bjrva an<l jievfect 
state, upon solid or decayed wood, and are slricdy lig- 
nivorous.— li. The Lffitrjndtrj or floral cajiricorns, of a 
much more delicate and slender form, having the jaWs 
x>r matuUbles more lengthened anxl straight, live tip 
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hooked, the legs cursorial, and the Hrst joint of the tarsi 
long ; the tliorux is always narrower tlian the body, 
and is generally either spined or wrinkled : the perfect 
insect is Horul; that i^^' feeds upon living vegetables and 
flowers. - Of the extent of the 4th family we feel very 
uncertain ; hut w e are .disposed to consider the major 
part of the A'lfh/tiaf/i of' I^alreille as forming a pait, at 
^ea^t, of the group, regarding Bostrirhitu, or ToruirySt 
ao the type^of a family of lignivorons insects to which 
^Clcruju is unqpestionahly relateil either hy attitiity or 
analogy. — The .0th atid lay* family is the ^i'urcnlio~ 
ftuhr, or snout htrtles, conneeted to the former by means 
of lirnrhns aurt the Authrihhhs, through lliflnryus^ &c. 
Neaily the whole i\rc distinguished hy the prolongation 
of their snout, which fc ■ s a rostrum, at the extremity 
of which is a very mipu* mouth. 'I'he antenme, which 
in the tirst tliree iiiniilu's is usually as long as the 
body, and generally much longer, is hen- comparatively 
short, and is almost always Went into an angle in the 
* midi lie, as if hrok* n. 

(UlS.) 'I'he above arrangement of the primary divi¬ 
sions is founded partly iijion syniiiesis, and partly from 
j\pal\sis. 'The situatiim i»f the J*rh>nifh(' eannot la' 
<pu'stioned ; hecau-e, being uniteil in the most intimate 
inanner to the Lftctiimltr, it neeessarily follow's they 
must la' placed in that part of their own cirele which 
brings them into immediate contact with their proto- 
tyin'* among the J,(niir/!ii nrnr,s. The iliflicully respect¬ 
ing these inSecis does not lie in their slation, but in 
aseeitaining w hat other llguiV.irSus gtnera are naturally 
associated with them. 11 is*quite clear that the old gt'iius 
Prion us co'ntains tnerely the typical examples ; so that 
w'c have no.scrujSle in placing Latreille's Plntysoim (in¬ 
cluding CucnJus)^ and perhaps n 4 'ist of his Troyosita, 
excepting Troyositu itself, as aberrant forms : hut how 
many olliers, among the host of small or minute ligni- 
vorous genera (now' hroki n up and elevated to the rank of 
small genera), are naturally associated with them, it is, 
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at present, utterly impossible to say. The whole of 
the Lvmnid(r and the Bontruhidn*^ no less than the 
Prinuifl^i require a thorough analysis ;^aiid until that is 
done, individual opinion, fbundfd only on conjecture, 
can alone be oftered. 'I’he nature of the footl, and the 
form of the larva, indeed, maA" materially assist us in 
unraK'clling the confusion whifh no\t* involves all these 
grouj)**. IK'tails like these, howevef, ladong not to Imr 
present jdan. We merely sei'k to establish ihe ]>riinai^ 
groupsf and to show they exhil)it as strong relations of 
analogy j^mng iheinselve% as are found in tuhj^r parts 
of the ;M»iiual kingdom. It ean hardly he disputed, 
for insfauce, that there is a strong relaytsi hetwe<’U /*«.»- 
iiafus mill 'I'ro(fosita, as well m hetvjeeii atul 

; hut these, we susj»ect, nill eventually prove 
merely analogical, • 

(‘id}).) hi respect to the two Hjoieal faluilie*!, the 
Ct r/ntilniridfr ami the Ij'ptHrnia’s vve feel iniiclj more 
confident, — not, indei-d, as to their spccitic contents, hut 
as to tin* fundamental jirmciples apnmwhich we should 
base them. As w'c prefi'r, upon all oeeasions, tlie n‘t« nlion 
of Linna'an names, when they e.m he,preserved with¬ 
out injury to sidence, ve call tlm first of these the 
fn/rifttr, a'though, strictly '•peaking, the genus Lnviiu of 
Fahricius is the pre-eminent type. The natural liislory 
of tile L. unii>n((ifor, so Iwautifolly illiistrate<l by (luild- i 
ing, one of the most accomplished r.oidegists of the age, 
completely cslaHi^hes the fact, if such evidence wen' 
wanting, that these insce's tge Jigiiivoroiis,*hoth iiwheir 
larva and perfect st.ite: thev feed, in fact, upon hard 
w'ood; and even amputate branches, without Jiaving any 
regard to the leaves ; ami their thick, strong, and com¬ 
pact structure are in unison with sucli hahits. 'I'lie 
I.epturidfP, on the other haml, although internal fe' ders 
in their larva stale, are yet tottdly inrapahlc of gn.iw'ing 
hard suhstauccK when arrived at maturity, ^\'hcther 
dicy occasionally feed upon leaves, we know not, hut their 
common resort i.s flow'ers, upon which the most inex|>e- 

T 3 
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rienced studenthas, no doubt,ofU‘i;«raptured thorn. Their 
light and elegant shafie, curKorial teet, and small head, 
offer a contrast to ihe CrramhjfrUitv. With regard to the 
fourth type, wi- Have ulieady expressed our doubts, chiefly 
aribing from a jh'ficiency of analvsis. \V’e were long 
disposed to think that this part'of the series W'us naturally 
oecupit'd by such tgenera^s Suf/ni ainl Crioret'ia, parti¬ 
cularly as LatreiJle places them immediately in conjunc¬ 
tion with I,t^iinrn^- - a station,after all. they may possibly 
liold ; but their still closer affinity, as we eontv.ive, to 
the ('hrtfxamvlhlfVy prevents us from following taich high 
authority. Satisfied, for reasons that w'ill pr<‘sently ap¬ 
pear, that ihe CurviiliuiiiHiP were the im>st alH‘rrant 
family of the ('ajt/‘ir<inu ■ our next object was to find 
what group was most ■ - ly to connect tliesi', in some 
degree, with the hy means of Attvlultus, which 

jaitrciile very judiciously arranges close to the Curruliu^ 
nitltr. ()n these giimnds ha>e we formed the conjecture 
that most of the liu-sfrirhi int»'r\enc between these two 
families - more particularly as we do not think tfiey form 
a part cither of the I tminhla* or the ]*riunitl(v. Ify ihis 
means, also, the evident aiiiiiity lx tween JJi/.ttrirhuj>f and 
('(/'ins may he jiicsi'rvcil, if we consider the latter us 
leadiii;.;' to the ( V«-fV#ir///f/<e and Chnisunn'l'nl/r, the former 
of w hich they resemble by the carnivorous habits of their 
lurvic All this, however, as we stated Ix'fore, must 1 h) 
considt'n d a ineri- matter of opinion, until the gioups to 
which these several insects arc in any way rchiteil are 
thoroughly aitalysi'd. 

(«.0O.) may now turn td the analogies resulting 
from the above arrangeineiii c»f the whole trilw ; and as 
iJie most difticiilt of these w'ill ri'gard the Cnrruiumidfe, 
wc shall commeid'c hy the following coinparisou. 
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tiu’ nnidof by additional explan¬ 
ations on the first four of these ivseiiiblanceB, wc* Bhall 
merely premise that the two hi' *•columns are arranged 
strictly according to their atiiiyrtes as explained in 
former volumes, and that the analogies are expressi'd 
hoi izontally. We thus find the capricorn lH*etl<‘h fall 
ill a line with the iingulat<*d quadrnwds (or tin* oxen, 
antelopes, and all othi*r horned gimera), the represent¬ 
ations, as every zoologist knows, of the,[>eacock, turkey, 
and other rusorial birds. As this (Munparison, therefure, 
establishes the analogy of the two groups in a general 
way, we may now [»rocee<l a step further, and aseertaiii 
how far iliis theory holds good when we eoine to ex- ■ 
amine the eon tents of each. 


Analogies of the (\\ei^n;o«N TniiiK and tin- 
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(2/51.) We may here intimate to such of our readers as 
are unacquainted with the animals composing the Ed4^~ 
tatfij that the long-snouted ant-eaters and the armadillos 
are here designated; and so perfectly do the first of these 
represent, in their long snout, the attenuated rostrum of 
the CnrvnUonifUv. that ft is almost incoitceivahle how a 
quadruped and atv insect^can be such prototypes ofieach 
otlier. The Earhyirnnata, or the flej)hant, the rhino- 
tyros, &e , are as truly the giants of the unittilatinl qua- 
*dnipo<ls, as tlje bulky Prionida* are of the ca[>rieorn 
tribe. 'I'he interior dovelopepieut of the fool Mi the t V- 
riimhjindrt* and of the Sofipcrfru, —the tarsi of one cor¬ 
responding to ,0ie hoof of the other, — is not a little 
reinarkuble; whik the with their long and 

slender legs aiur their .die niovements, find their ap- 
pro[>riale representative in the graceful auk'lopes. 'Die 
urieertaiuty that hangs over the lto<itrirh’uitr ]»revents us 
from offering any eonji'ciures on tlieir analogy to the 
Anoplolhrn^s ; and this latter group, also, from being 
chiefly known h;^jts fossil remains, contains hut very 
few types. I'pon the whole, however, this is not a 
inatti'r of much coiis(M|ueiice, seeing that the analogic}* 
of the other four groiqis are as ] rrfect as the great 
<hstatic(‘ lietwis'u the groups tlu’insehes, in point of af¬ 
finity, will admit. Our main object, in fact, was to 
draw the reader’s attention to the analogy of the snout 
beetles and the ant-eaters; in d<»ing which, the other 
resemhlaiiees, which previously W’e had never thought 
ahoujt, eaiiie >uddeidy to light while drawing up the 
table. That the analogies of'the'Co/•eo/noifVffc should lie 
more apparent among quad!upeds ami birds, than .among 
annulose animals, or even insects of the same orrler, is 
not H little i^ingul.ir; luitsuch is iindouhtedly the fact, for 
there are few* other lieetles possessi ng an elongated rostrum. 
This is additional proof that anah'gies can never be fully 
traced or even understood without a general knowledge 


(if all the classes of animals, and that they may be altoge¬ 
ther obscure in one grou]), while they ^>come perfectly 
apparent when sought for in another. 
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(262.) The Currnf^onid^ being, therefore, the most 
aberrant family of the capricorn circle, we may glance 
at those other groups, which are similarly situated among 
tile lumellicorn and }iredaceous dR’isionff: these are, the 
JiuprextifUe in the first, and the Silphidtr in thevsecoiid. 
linprrstiK, iiuletMl, offers two^points of analogy with 
CurgtUio, — ill la'ing, like tliem, iu^'rnal feeders upon 
woo<i, and in thedilaution of tluar t^ si ; but in all other 
respt'cth the two groups are widely different, and, ip 
their ia*rfeet state, have'not the least siiniloVity to each* 
other. <’• turning, hmfti’y’r. to the Si/fHiidrr. or rather 
to their possdde representstiM*s tlK’ VimvUdtv, the 
analogy between certain groups is \e^y it'tnurkuble: 
thus, for instance, the large .•f|ij<‘ron'**^'oriiis among the 
African limrhiprri, with their gloflose black liodies, 
iinini'diahdy remind us of ciTta^n Phinli/r, more es- 
pe<‘ial!y of the I’abrieian Pmii'hn l.atreille's ^fol- 
itirix ; and in nil these are sbathiwi'd out the typical 
form of the (h/ i/xoinr/nfiv, and other AftmUirtirnrs, 
obscurely, indeed, yet still siiftieienlly to (id<i additional 
evidence to that already adduced. 

(2.>3.) Tile analogies of this tribe to the Ijinirlliror^ 
iirx, again, is not without interest ; tor although the 
relations, to all appearance, are remote, then* ih nollfflig 
to militate against the supposition that the primary 
grou]>h re]»resenl each other. 
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As the capricorn and the lamellicorn tribes Jive upon 
vegetables, they are of course more analogous to each 
other, than either of them are to the Predatofes^ where 
the food is so totally different. \\"e shall, therefore, say 
nothing of this last column in our table, hut confine our* 
selves to illustrating the_tribe,we are now more particu¬ 
larly engugt'd upo,;^. While rejecting the tarsal sy|tem, 
adoptf'd iiy our mydcrti nornericlators, as totally at va¬ 
riance uitli ail natural classification, wc yet attach no 
•small iinporiaiice to the different construction of tile foot, 
whiMiover wc find it is accompauied by other d^^eided and 
generaf'characters, whether of economy or of structure. 
M'hen used witli caution, it will assureilly lead to most 
satis'actory results, of wdiich the arrangement of the two 
cliief lainellicorn fvimii'r (tile Crtnnladie and the Scorn- 
bfvidn‘) is a striking in lance. Now, it is very oloious 
that i*aeh of these fiiut their prototyjies among the capri¬ 
corn beetles. The ele^^ant and h ghly ornamented (V/o- 
tthnltr corres])ond with tlie Lcf/toritfrey in having their 
tarsi long, linear, or cyliinirical ; both live also upon 
nearly the same loud, and may he even seen upon the 
sunn* flowers. 'J'he Srnrnfxcidr and tlie CcrmuhifcidtPy 
on the other haoil, have a foriii and an economy very 
diberent. 'flicy are both more bulky and inaeiive, and 
liave the tarsal J ints short, hroa l, and more or less di- 
iate<i on their si<ies. Wv look u))on these organs, in 
fact, as only e\treine modifications of tile same jtrimau 
structure, just as that which we see in the tarsi of^' 
lA'ptnrn and m Cirindc/n; these latter Ix'ing both cur¬ 
sorial, or adiijJted for runiiibg.' Many of the t'erom- 
bi/HdfCy again, live on decoi.iposed or dead wood, either 
in their larva or perfect state, or in fjotli; and all the 
Scarnlundtr subset u]>on decayed or decoinposwl vcgc- 
hible matter: the colours of both are dull or dark, and 
they are equally tardy and heavy in their inotiona. In 
short, the parallels lietween these two typical divisions 
a'e as strong as Uie nature of the cose can possibly ad¬ 
mit ; nor are there wanting instances where the lainelli- 
form auteniue of one is seen in a much greater degree of 
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devdopement than in^the tribe where this structure is 
universally prevalent. On the analogy, or rather the 
affinity, Iwtween the Vnonidiv and the Litmnidw we have 
already stated quite sufficient; as well as^ii thost>reasons 
which makes the Biiprvi)tid<Py however obscurely, the 
representatives of the i'uH’ulionUhe.. As for the last in 
our ^*ries. wherein thest^id opposiU' to the 
Htfdrophiihlirf the same uncertainty«cxists in this ns in 
the jireccd.ng table. If LaCreiile's Smiridrs really fiy 
this station, our difficulty would be reiiioved*since those* 
insects pi®w.'nt two tangil^le points of analogy both to 
the UifdrxpiiUtiUv and the Ihftirhhvf biie, in till* great 
developemeiit of tlieir posterior legs,and tjie oilier in their 
aquatic habits. Latreille reffi^irks liflit the Douapue, 
in tbeir larva state, live on the iliternaf parts of the roots 
of those ai|tiatic jilaiits upon wdijcdi the perfect insect 
feeds ; so lliat in tlieir lat\a state ijjt'y are as decidedly 
aquatic as any of the true water ln-etles. On the other 
hand, these analogies may be all perfectly tru«‘, and yet 
tlie Sayridrs may hereafter prove to l^* no other than 
some aquatic type within the circle of the Moitdirumva, 
and as sucli, also, we shall subsequently tn at them. 

(‘.i.’)-!.) Our Hrst family, the contains, ns 

we haie hel'ore oliserved, many of the most giganii^of 
the Cu/pttpfi'm. As the teim is rather indefinite, a dis¬ 
tinct idea will !«• conveyed, ivlieii we say that the 7V- 
fduus tjujus is frequently eight inches long, exclusive of * 
the aiiteiiniL ; and the 1 *)'iuniin Iltiifpsii of Mr. llojie, 
evidently closely allied to ilie gmius Marmioimi, is four 
and a half inches in IxidP. bift, including its anteiunc* it is 
nearly a foot long, 'f here 4s considerable variation in 
the structure of these organs in the family Indore us: 
that which is most typical, and which*occurs cliieffy in 
the genus Prionm igieJf, is to have them pi'ClinaUil; 
although in the larger genera, as TUamh^ 

CletuigceJifty &c., they are filiform: but it must U* ob¬ 
served, that what is tedinicaliy calletl serrated arisus 
from the gradual enlargement from base to aj>ex of 
each successive joint of the organ, and not from the 
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armature of the joints tlicniselvef^; in which ciaeEnopUh- 
ceruSf and others, would also have serrated 

antennic, as each joint is thickly set with minute teeth. 
In Polparthrun^thcy ifre flaljellated, and consist of forty- 
seven joints; whereas, as we have before had occasion 
to oh^erve, the typical nunilier, as that wdiicJi most con¬ 
stantly occurs, is/'or the^oigan to consist of but eleven. 
We how(‘vi‘r find‘»Mi tTils family frequent aberrations in 
this- particular, as very many exceed the iisujd nuniljer. 
• Its most elegant form is that, perhaps, which occurs in 
the imbricated unteiintv of Uu*"males of PritfHun; and 
the faiiYily has reeeivetl its name from this serrated struc¬ 
ture, priou signifying a saw. Other parts, besi<les the 
anteniur, are likewise th^hs singularly furnished, espe¬ 
cially the legs aiuV sid*" of the thorax ; the latter being 
always armed, latera]!^, with one or more spines, and 
frequently with a r^w i)f very minute and sharp tiTth ; 
and it is from the variation in the nuinhcr an<l arrange¬ 
ment of these spines anil teeth, that Serville has founded 
liis distribution of the large mass they constitute, and 
lias thence hrokeji them into genera. \Ve have adverted 
to the eharacieiistii' of their In-ing usually dark and 
soinhre insects. This must not, however, he adopted 
wifli a rigorous application ; nor can, iiuiee<l, any cha¬ 
racter universally in any group in nature ; for here, even 
in Autn'antha, and tViVodo//, the thorax is not 

dentieiilate<l; in MuUmhUj and ninny others, the legs 
are not serrated ; in Amotlux and PoTilosnnm, the body 
is gaily colotiretl; and in Pyrodvs, PxnUdiMjnnthmtj 
and (’hrhdfruSf it is brilliantly* metallic: the latter is 
remarkable for its concave,* smtil] thorax, and is an ex¬ 
tremely ran* insect from Mexico, whence also Pmli~ 
doijnnthux eotnosf I'here is considerable difference in 
the sexes of the latter ; and, as in,most metallic insects, 
differences of colour, some lx*ing of a deep blue, and 
others of a bright greeit; whereas ChnUtdt^rus is of a rich 
vinous tint. The leading instance of analogy to the Luca- 
nidtp is found in the deffexed, elongated, forcipate man¬ 
dibles of the former; but the largest developement of 
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this structure is in Ma^rodontia, where they are greatly 
porrected, and more than twice as long as the head. 
These insects tly usually at nighty and during the day 
they are lasily affixed to the trunk# of trees. The power 
of flight, of course, implies the possession of wings ; but 
one genus remarkable for lieing upte- 

rous^^nd having its elytra soIdePed togtiher. In Anacoimt 
these organs are shorter than ttie hAdy and the true 
wings; and. although the tetriunerous tarsiil structur# 
is utuvft-sal among them, )Ct in Trirfmtitoma tliey are * 
liett'roinerAis ; whence ^l^Soli(‘r has combined it with 
PhfmofHitrvj anotluT unomalous genus, hut lk*l<>tiging 
certainly to a diflorenc grou]>; and hejias foimed with 
them an introductory Kci'iion to»his distribution of ttic 
Helvmnwrn. ^V'e, however, think Trictmolonm appears 
to ha\e a strong affinity to i\\\y%I.ucunUlit\ into the 
circle <rf which, as an aberrant form, if ought possibly 
to enter ; of which we have a double indication in the 
strucmre of the ant<*m»:e. which present a very elongate 
l;asal joint, and an indication of a lamellaletl form at 
tile apex. A similar situation might also, possibly, he 
assigned to Paraudra^ which the injiijoriry of sys- 
teniatists have placed contiguous to the Prionuhv ; ^ 
their general form, however, particularly in that of the 
clypeus and labruin, atid the thorax, ami in the posses¬ 
sion of the tarsal plan tula and pseudunychia, they are 
closely related to the Isitcitnidff, and only want pec¬ 
tinated antenine to Isdoiig alisoiiitely to that fVinily. 
Hut leaving this for future investigation, we have.iiot 
the least doubt that, by means of the extraordinary 
Torncntfft, a South American insect, tu^arly three inches 
long, and not more than half an inch broad, we have a 
direct intimation of the proximity of tUtrvjxtit and* its 
affinities, as Spoudyli^ equally points to the suli-family 
of the BofftrichifUe, The excessively flatU‘ned forms of 
CurujuUf Bronten, T)vndrophayu$^ ^c., is atlmirahly 
adapted for their (leculiar economy, living, as they do,* 
beneath the bark of trees. The allied FaUputeff and 
Pa»mndra follow naturally here, where we think it 
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probable that Clinidium, and Cupea, also aa* 

sociate; indicating another affinity^ in the direction of 
Brtivthuft, amongst the Curculios. Within this circle, 
possibly, also/but Wtainly its most aberrant sub- 
fain ilv, may we place the remarkable Pautneidtpf —in¬ 
sects tliat s]>ort with the integrity of all previous sys¬ 
tems, and presen|‘a proljlem, as to their relations,'bever 
yet .satisfactorily strived. Indeed, the small lignivorons 
bnd fungivorous genera of coleopterous insects are far 
from having-yet la’en lucidly investigated, or 1*vcn an 
api)ro^irnation made to tlnrr affinities aiuf*^ analogies. 
'J’he Panxjtidff' not only exhibit a very heterogeneous 
structure in tlreir antt nna>, all the species diftering con¬ 
siderably intn’ fi4^ in their form ; hut they present, like¬ 
wise, ail extraonlinar' ditterenee in the nuinlHT of the 
joints of these organ, .u the several genera of w’hich 
the sub-family is 'for.tied; thus, in CrrafifrrtiJi there 
are ten, in Peutophitarthrus there are six ; in Paufmus 
two, the terminal joint In'ing usually variously swollen 
and denliculatei* ; but, as if Nature look here a par¬ 
ticular pleasure in extraoidiiiary freaks, we have even 


oiK‘ in which this joint is perfectly cylindrical. Their 


present simiiur anomalies, for some are much com¬ 


pressed and dilated, and otheis are likewise cvlin- 
drical. [W. K. Sh.] 

(‘J.5r>.) 'I'be Cnamhtfvitla\ according to the views 


already explained, form a family group, in which the 
front of the head, when viewetl in profile, is always 
more or less'vertical. Tlijs singular formation, which, 
as a general character, is found in no other family of 
the capricorns, is almost essential to the economy ^ hicb 
belongs to the whole of this group. Sufficient evi¬ 


dence is b.’fore us, that the manners of Lnmia nm^ 


putator, first made known by l^uilding, are more or 
less similar to its numerous congeners: for some pur¬ 
pose, which is not )et sufficiently cleared up, these 
beetles are in the habit of gnawing off the branches of 
trees; and this is done in such a manner that they 
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appear to be cut off, in an abruptly transverse direction^ 
as if by the strokes of an axe or hatchet. Now, to 
accomplish this, it is evident that the head of the in¬ 
sect should be considerably ben(f downwards, that the 
jaws may cut transversely instead of obliquely. Hence 
Ik we find, that as stooping the •head .during this long 
and aoilsome occupation would havellH^n exeectlingly 
wearying to the insect, nature li^s g*en to that part a 
permaneui position most suited to the offioft it has t8 
jH'rfom*. By this, also, we slv the necessity of great 
muscular ftower btdng pfactfd in the ji^ws, atni l||e con¬ 
sequent erlargemeiit of the head : the Compaq t manner, 
also, in which this part is juined to tl^e^tlnwax, wiiich, 
by encasing a considerable portion o^^iis base, giv(>s it 
still greater strengtl), is likewise in unison with the 
economy belonging to the fa ini I before us; and is 
strikingly opposed to (be small e\«ert('(l beads of the 
PrUmkifVy aiul the feeble striieture so characteristic of 
the Lvptnridte, We select this, therefoie, as tlu* pri¬ 
mary character of the Cfiramhfjri/fa’; ftw it not only |»er- 
vades the typical, but, with a very slight diminution, all 
the alierrant groups. Wh n to this wp add the equal 
breadth of the thorax and the head, the sf ortness qpid 
breadtli of the tar>al joints, and tlie slight degree in 
which the hinder legs exceed the others, we enable the 
most unpractised student to determine at once, with- • 
out minute anatomical investigation, the insects b(*- 
fore us. 

Our analysis of tips family baa not proceeded 
sufficiently far to allow of 6ur designating more than 
the five sub families, and to offer some remarks upon 
what appear the typical genera. We arrange the whole hi 
the fuliowing divisions: — 1. 'I’he Aarnnninat, which, as 
representatives of the |^Won}/f/e(withwhicji, indceii, they 
were once placed), are of a very large size; having the 
body considerably depressed, the anterior feet much 
lengthened, and the elytra spined at their tips: the* 
tarsi in this group are very peculiar, and depart con- 
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siderably from the typical stnictiire; the first joint is 
nearly as lon^i; aa all the others, and the third only is 
lobed, or heart-aiiaped *: nor is there any knob ot 
swelling like anarticifiation, at the origin of the last,” 
or claw-joint; hence we infer that these insects are 
much more cursorial than any of their congeners, since, 
their tarsi have fi close* resemblance to those oi the 
J^pturuLf. —2. Wic Iftamitno’, where the typical cha- 
facUTs of yte family are most conspicuous, appear to 
' follow the lasj. Their body is narrower, mors cylin¬ 
drical, arul docs not much ^fxceed the brea#th of the 
head and thorax ; tlie front of the fonner is so broad 
and flattened, it is almost square; and the latter is 
almost iilways armed wvfl spines or tnliercies. As they 
W’alk very slowly, but cli« tenaciously, their feet are 
very different from t^.e la-1; in the great majority, the 
two first joints ant very short and heart-.NhapiMi, and 
the third, as usual, deeply Itrbal. In some, approach¬ 
ing to Aerttrinuit III., tlie anterior tarsi are greatly 
dilated in one \se\, and conspicuously fringed witli 
hairs: few are ornamented with any brigiit colours, 
and none that, we know of are melallic.— 3. The 
Cn^f'amhf/rinff have a general resiMiihlance to the La» 
miiHff, in their cyliiulrical bo«ly hiing nearly of equal 
breadth throughout; but their thorax and head are 
somewhat narrower, tlu-ir legs more slender, and the 
first tarsal joint rather longer than the next: the ap¬ 
pearance of these insects, also, is (piitc different; their 
elytra are sniooth or glossy^ anti often ornamented with 
a beautiful admixture of cofioufs. One {lAipfmnotm'us), 
from Brazil, covered with bhght yellow spots upon a black 
velvet-like ground, is one of the most elegant capri¬ 
corns of tliki faidily.—As a type of the Ith division, we 
place the genus Limumotua, whi(^i seems to intervene 


* Till* I* oiif of (ho innuineralilr i>f abuse of primary chiurae- 

^erii drawn from thi'»o tirt'aii't. Author^ tlioir dediiniuii of tin* tb. 
Hiilv by *latii]g tIiNt tnv u'onnd and third laj-sai JntnU are heart-shaped, and 
the Iasi with a knob at the luse, wlicreas all the three are diverslfl^ in 
almost every leading group. 
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between this ■nb^iiuBjly and the next These insects 
are remarkable for their large frequently tubereulated, 
BndiBvriukJed thorax, and the comparative sniallnesa of 
' their head, which is scarcely vertical.* The anteiinw 
are very long, and the joints in one sex considerably 
compressed and widened •ns tliey approach their termi¬ 
nation. 'rhus, with the rdl)ust Lrm and general 
structure of the feet of'the Zra^i/i/»,lthey begin to put 
on the characters of the Lepturidn’; and hem, therefor*, 
<lo ueoconsider the two are united —Oy me 5th type* 
we feci iBcompeteiit to*sqpak with any degree of con- 
tidence. The Haperda Fab. arc too closely allicTl to the 
Latiiihttt to lx* KC[)aratcd as a flistinct^sAib-iainily. We 
have M*en in museums certain ^outh American Crramby^ 
ndfr ha\ ing dalx'liiforin ur laiiiin.iP*d antenna* {^IVta>nico- 
(rriu); but t^ithout the power of tyianiining them at this 
moment, we dare not venture to aayibow far tliey are re¬ 
lated to LtmmotHay or w*hether the*^ form a distinct group 
which would come in as the most ulxTrant division of 
this family. Judging theoretically, w# should coiibider 
thia latter Rup]>ositioii more than prolmhle; since such a 
form is obvioudy analogous to Mehlot^hn, FAatvr^ and 
several other types, filling the roost aberrant station^in 
their own circles. 'I'heir shape, also, assimilates very 
much to certain pubescent Pnonhiff from South Africa ; 
and thus they may connect the LuHonotintP with the , 
PrhnidiP. These, however, are mere conjectures, useful 
perhaps in directing the atU'ntion of others to the sub¬ 
ject, but by no means sufficient to influence their degsion 
on so iiitricaU* a^ poin^ yet, for the present, we shall 
consider DorradhUf Parmeifa, and their affinities, as 
occupying this situation. 

(257.) Hasty and imperfect as the*foregoing sketch 
of this family may it is quite sufficient to show 
there is a mutual relation between tho^ divisions we 
have characterised, and those belonging to other assem¬ 
blages. This will be apparent on looking to the * 

u 
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Anaiogiet of the CuRAHitvfrwM and the Camioobh 

/ahilies. 


of the 

CBRAMBVCIliiB. 


r 


Lamiimp. | 

Ctram^n/eime^ 

JU$sonotiiue. i 

•• ^ 

"Dorcadhttinai. ^ 


i r 

An/ iin«* fnwrtvely long; ty;«- 7 
eti t>r tlieir reii«rtivc gruu^ i 

Antennae moderately long; tul»< 7 
typicBl; form more aieriiJer. J 

Thorax very large am* much dts i 
veliipetl; head Kiall. 3 

Antcnnic remarkably ahort; often > 
aptcroua. 3 


^crorinfnifr. Siao '.arge; ta.ji aub-curaorial. 


Familica of the 
Ca/Nricon^ 

CCHAunVCIME. 

LfirTUUiD&' 

e 

BaJi'Hicutoat. 

Ci>R('iii.>uNii>ai. 

]*BIONU>Je. 


Without dwelling upon these resemblances^ it may 
be Buflicient to remark tiiat Liftmmntus offers a striking 
analogy to BoMtrivhvn, in the enlargement of its thorax, 
the comparatively diminutive size of its head, and its 
short feet, — cireumstaiices which appear to favour our 
idea, not only that the two groups are analogous (for that 
is sufficiently obvious), but that they naturally stand in 
the situation of affinity we have assigned them. A few 
detlSils on each of these sub~ftiinilies, and of the general 
principle which appears to enter into each, win conclude 
our remarks on this division of the capricorns. 

(2/)H.) The Am>f/w I w/e, although mostly large, are few 
in number, and are chiefly, if not exclusively, confined to 
Tropical Ame/ica. The Acrannutt huffimanm, Lacor-. 
daire'informs us, is usually found upon the trunks of trees 
or near them, and that it rartJy occurs beneath their bark ^ 
it has an awkward gait, and drags itself along rather 
tlian walks. It sometimes takes flight about nightfall, and 
this it accomplishes heavily, but^witb a considerable 
noise. It strnrs scarcely capable of directing ^its pro¬ 
gress, as it frequently strikes against trees, and then falls 
to the ground. It iKissesses the power, like many other 
especially CfjpW(.vir»e^, of producing aloud tuid 
sharp noise by the friction of its thorax j and this can be 
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heard at a considerabla distance. It is asserted that the 
umbones^ or movable spines upon the thorax of these in* 
aecta^ have no use; this is merely a confession of igno¬ 
rance, for is it at all probable tlftt bu% an apparatus 
should be formal for no purpose ? We strongly incline 
to the opinion of Messfs. Kirby and Spence *, vrho 
“ hatard the conjecture, that fhese or|Bns were given to 
this animal by an all-provident Creamr, to enaUe it to 
push itself forward, when, iti the heart of gpine tree, 4t 
emerg<% from the pupa, that it may eKape from its* 
conSnein^t.'* The grcVt^engtli of jts legs, and from 
their being folded beneath it, and the confined jiosition 
it is in, render a provision of this kint^ossetitially requi¬ 
site. Marropusj Orrodrru, &e., enter into 

this sub-family. 

(Sf)*).) The Dort'ffdimnnfp are i^terous insi'Cts, which 
sometimes have the elytra sclderod together. They 
chiefly occur upon the grounrl in sandy districts, and 
are abundant in the South of Europe, es|)ecially on the 
coasts of the Mediterranean ; othcTs orcur at the C.'upe, 
antfa very few come from the Braxils. These insects 
have usually an elliptical body and shgrt antenna?, and 
are slow and heavy in their motion ; they are UBii|)ly 
also of small size. Purmenn, Dorradhn, and Mftrimwi 
constitute the most typicid forms, and Phr'n<Mma and 
Cenrgidion appear more aberrant: the latter are {leculiar , 
to the southern hemisphere. The Lifts<motin(B comprise 
Meyaderuir, Trachyderes, arxl other allied genera. They 
are generally gaily marke<l ir^ects, and are dhiefly natives 
of South Atnerici^; their elytra are usually smooth and 
shining; and frequently their thorax is very considerably 
tubcrculated, and the body somewhat depresseil and at- 
tenuatcfi posteriorly. A common ehafactesistic of* the 
Caftrir(tme«f the eloigation of the male antennse, is 
found considerably developed amongst them. The ge> 
nuinc Ceramhycintp. constitute but a small group, and 
the typical genus is confined to the old world, where* 
however, it has a wide distribution, occurring as far 

* Tat to Ent. iv. 587. 

i; a 
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eastward as the Philippine islaiicht. The LamiiMb fomi 
a very large groups and range all over tlie world. They 
posses great variety of form, and amongst them ore 
found some of tlie most eccentric of the entire circle. 
They are rarely metallic^ and their prevalent colours 
are greys and drabs; their anterior tarsi are frequently 
considerably dilatdi, and their antennic have occasionally 
a horny hook at e^ft^emity* Some of the most re- 
nr arkable gyiiera are Gmmat with its greatly elongated 
'neck, and the terminal joints of its anteniifc^fonniigseg¬ 
ments of a circle ; these are iptlVes of the larger islands 
of the South Pacific Ocean : then 7'apehia, in which the 
head is conside>'ably Hattencd in front, and produced 
into a lateral j)late’ bebbld which the antennae are in¬ 
serted ; 'rrachyminay witli its humped cainel-likc back ; 
and XyhrhizOt whic)i ^ <s all the appearance of apiece 
of dead stick. f(25k8, K* ^h.] 

( 3 () 0 .) The third, dr sub typical, family of the capri¬ 
corn Uvtles are the LrpturiiUvy known at once by their 
slender form, tW;ir small and slightly exserted head, 
which is triangular in front, and by their cursorial legs ; 
tlte hinder pair of which are more or less lengthened. 
The most universal character, prolmbly, among these 
insects, is the prolongation of the first tarsal joint, which 
is equal in length to all the others, particularly in the 
hind legs ; the second joint, also, is not heart-shaped or 
dilated, but more properly resembles the sides of a 
wedge : the head is narrower than the thorax ; and the 
eyes,are genefally oval, instead of ki<lney-s}iaped. The 
profile of tlie head, no longer vertical, is directed 
obliquely forward. rndei'’this family we include most 
of Latreille’s restricted genus Ceramhyx, together with 
all the other floral capricorns, us Leptura, Clytu«y Necy- 
rfu/ts, ^c. 

( 261 .) The great majority of these elegant insects, 
remarkable for their vivid colours and slender form, 
may be naturally arranged uniler the following sub¬ 
families:— 1 . The 6 'fenocortncp; where the h^y is 
cylindrical, convex, and of equal breadth throughout; 
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Ihe thorax ventricose^and the elytra abruptly termi* 
nated by two acute spines, aimilar to those of Aeroeina, 

— 2 . The Calhehromiiiitt where the body and elytra 
are narrowed from the base. ~ 3. The Lfjiturin<e, 
greatly resembling the last, but head narrow and por- 
rect at the base; the thora^, alsoi is narrow in front, and 
is oidy spined in one or two tyr^lf—A The Necydalina, 

— And, 5. I’he wher^lhe general form is 

not unlike that of Stmomrus ; but the elytra are ndt 
8 pini*d*, the thorax and head arc of equail breadth with* 
tile body,-9-aiui the foriner^in the typical genera^ is con¬ 
siderably lengthened ; the thighs or shanks are nearly all 
clavate, (;r siidflenly thickened at thejr^rtite* extrtnnity: 
and the aspect of very many iiifinedhyiely reminds us of 
the Sajuerd/r among the Lmniifffr. Looking to them as 
fonniiig a circle, we shall at onc<» arrange them in the 
following series, for the purj» 0 !-i> of determining their 
analogies in other groujis. 


0 

Atiahtfiett of ttu: LEPTi'nin^ and the Lamiadas. 


Sub-filmilif?s of 
LeptuTniiT. 

LurriMUNi!. 

Ni'.i VU^LINXi. 

D&RVf l.niNiK. 
SrRtOCORIKA- 


Analogies. 


Subram of 
LamthU^ 


Sub-typical. 


ClcnAMHrMNA 


r Y'rc-rminoritly typical; dentitute 
X of iiiculiir coluim. 

r'l'iiorax roni^idorafily cnlari{pd,afid 
{ vrnfricox* 

C TImrax rylindncal, uiiarmcil, niid 
{ very long. 


] 

] 

1 


a 


Ciytnr terniitati tg iiianile apiiioa. 


Lamiina:. 

LIIHOM0IINA„ 

Doil< AUIOKIN’*.- 
AfKH’INA. 


( 262 ,) The only confidence wc feel in this table, re¬ 
sults from die analogies which appear^ ei^ist iK'tiyeeii 
the respective'^groupa ^ and in a conviction that the two 
series are naturally distinct. But our analysis has not 
proceeded sufficiently far to determine the rank cither 
of the Daeifcerinep or the Dormdionin/r : wc believe they 
are representatives of each other; and as such we have 
placed them, provisionally, as sub-families. This ana- 

V 3 
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logy may yet hold good ; e?en if,.die groups tfaemselvei 
turn ontj upon farther examination, to be of diifeieDi 
or aubordinate ranks. 

(S63.) The * SieniftiAorina present us with some 
very interesting genera. In addition to the spines of 
the elytra, the apex of •the joints of the antenna* are 
frequently prolon^l into acute spines, as are also in 
some the extremi^ of llle femora. Vracanthut is dis- 
thiguished ^or its narrow very linear form, and HvoUh 
* cabrotus for tfie series of small spines occupying the 
whole length of each joint pf the antennte oxternally; 
and Elmria and ^Iktphidum are gay insects with ivory- 
coloured spots ^ ,but Chhrida is distinguished for its 
pale green elytra. •• ‘ 

(aO’4.) The Callic/ironwifu are very elegant insects, 
usually of brilliam gr*- <.s and bhii*s, and are frequently 
of very conspicuof^s size, especially in the genus 
Citliirhroma itself, in which the posterior tibi® are 
always compressed into a dilated plate. I'he tyfte 
of the suh-fanvly is a llritish insect, namely, the 
Aromia motfrhata, which, like its congeners, as also the 
species of Caltkhrnma, exhale a rich fragrance much 
re^'nibling the odour of the otto of rosf's. This is pro¬ 
duced by a white milky s(*rretion more liquid than what 
we have observed in speaking of the exuding secretion 
of Meior. Possibly here, the fluid is a sexual lure 
instead of a means of defence^ as it is always found to 
be strongest prior to their intercourse. Lmlhoties and 
Heantia are also elegant insects, and the latter is ex¬ 
tremely abundant in various p^rts of Switzerland: the 
majority of these occur in'humid situations, and chiefly 
inhabit soft wood like Uie wdlloiv, 

(^6,5.) The LKPTi niNiF. are distinguished from all 
the rest of the iMugiconies by tl\'‘ir very distinct neck, 
which in some, as in Xeniotrogm, a large linear 
Ca|>e insect, is extremely long, as are also the an- 
leiiu®, the latter being very slender. The thorax 
attenuated In front, amply characterises this sub¬ 
family, and, together with their poirect mouth, gives 
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libapa a peculiarly inquiaitive appearance. They are 
usually very agile, ana frequently gaily coloured: this 
is conspicuous in Leptura, Toxotv*, and Strangaiia; 
whereas in Rkamntuiu,m, Rhagmm, and ChmetM, the 
legs are slunt and their gait is heavy. They are fre- 
qqeutly found upon flowers apd the trunks of trees, 
apd^pany species are natives of tfts country. The 
other sub-families are noticed helom [(263—265.) 
E. Sh.] ^ ^ 

( 26 i(i.} On the sub-family AVyd!a/fn<f wckball venture, 
inure at large. After our first theoretical Arrangement of 
the Cnpriconuiitf wc selected this group for iniimte ana¬ 
lysis, with the object of ascertaining how far the result 
would demonstrate the accuiuj^y of*(hir general distri¬ 
bution of tlie whole trilM\ As wc«bavc alrt'sdy cx- 
piaiued the distinguishing characters of this group, it 
will he only necessary to iinprc*^ U|>ou the reader its 
true typical perfecUon. 'I'he •^geydafintp reprcBcnt 
the Mnfamdcrmen, or soft-winged lieetles, in the family 
of floral Capricorjient precisely the saipe as do the <S7a- 
phyiinidff in the trilie of Vrudatores^ —with which, in 
fact, it is naturally analogous. Now, the great peculi¬ 
arity of the MaUimde.rnvtH and the Siaphylinida is this, 
-—that the elytra arc soft, and much less developedlSian 
in any other type : hence it follow's that, as the AVey- 
dalhitr represent these two groups, those forms which 
have the most imperfect elytra liecome the most typical. * 
They are, in short, pre-eminently Imperfect in that 
particular structure, which distinguishes the Coleaptera. 
I'he genus Neaydalu elf lAiinwus accordingly stands at 
the head of this^ub-family^ because, of ^11 those forms 
which compose it, these have the shortest and the most 
imperfect elytra. • 

(267.) The general aspect of these insects, jmrtictiUarly 
when alive, and running upon flowers^ so closely re- 
acmbles that of the hymenopterous saud-flies ^Sphecida) 
that even an entomologist is often deceived at the flift 
glance. The wing-cases are so short that the true wings 
are exposed; and th<»e, unlike most other beetles, have 

u 4 
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no transverse fold, but lie npop tbe long, somendi^r 
pedunculated, body, at their full length. The mm 
Necydali and tbe Sphttcida: frequent the same situatiehsV, 
both are fond o^* baslatng in the sun, and feeding upon^ 
the nectar of uml)eiliferous ilowa^; and they may, 
often be cajitured froiq thearcry same plant. Th^: 
active gait showsCthat their structure, like that of 
the floral Lantcllififtrnt;r,*\s adapted for running. We 
qpnsequently And the hin<ier legs remarkably long, 

< while the basal tarsal joint is double the lengtli ipf the 
two next. T^c most reinarkabie developemosit of this 
singular form of 'tx!etle, is seen in the Nerifdalis major 
Linn., the Eurppean type of tbe genus, at once dis« 
tinguished by itA ' very ^ short and abruptly truncated 
elytra. Other sub-genera occur in Troj»ical America; 
one having the thora> glolK>se, the binder legs hairy, 
and the elytra inore^et.gthenod and pointed; the other 
has the thorax cylindrical (Odon^a*mi), more like tlie 
Eiiroiiean type, but tlie taiuTing elytra are nearly as 
long as the l)od]{; in both these American types, the 
thighs arc considerably and suddenly swollen.—W'e pass 
on to the next or sub-typical genus, ypopUimm ( Vp»» 
ptrujt of the French catalogues), where we have the 
gerferal form of a A'prydafift, but with the body shorter, 
and almost entirely covered by two very narrow^ elytra,— 
so narrow, indeed, tliat the whole body does not exceed 
' the breadth of the thorax. Nature seems to have a pecu¬ 
liar pleasure in representing her forms under appropriate 
disguise's; for here (Ch/im) w’e have beetles dothed in 
the very colours of bees uiid i4asps,— lliat is, banded 
and R])Otte>d w;.th bright ydlow upon'a <Uirk ground: 
the head is short, broad, and abrupt; and is so much 
encasoel in t]ie large globose thorax, as to appear con¬ 
founded with it. These* like the Nocydali, are fre¬ 
quently found 'Upon umbelliferous flowers ; and, under 
several sub-generic forms, are common both to temperate 
and tropical countries. The three aberrant genera ap¬ 
pear to be represented by Dhtivhocera Kirby, Euryptera, 
and Cleonia, In regard to the Australian DwtirdtocerOf 
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ilSiQniveverf we cannot ^ak from personal observation. 
Mr. Kirby, whose idea we have adopted, expressly 
'mentions its affinity with and its analogy to 

. JKhaffium ; and it will be found thnt both these opinions 
are verffied by the attempt we shall now make to illus- 
' tl|ite their analogies. • . 


Analogies of the NK('YDAiiiNA;*w«Yk4^Ae Capriookn 

Famii.iks. ^ # 


(JpncrAif the 
yLX^tiattn^ 

Nki'^oai.ih. 


^turtlogiea. 

Head pronnnei^, iMrrvet. 


^ Fninilin rd* the 

CMpr$ci»Het, 

Li'inriiaiuat. 


CLvrt-s. 

Uisriciint'KiiA. 
t'l.i (i\i \ 

Ll RMMFRK. 


Head obtuxe, (lie b.t*t‘ incHtetl} 
n iitiin the thorax,Iroiil verUi^laj 

liiorax Inrce, |;Iol><*« 

ItiMly leiiffthrni'il, ryllndrie.il.* 

Miiurh and jaws proiniiient. 


IloKTIlIcniDA. 

CriK'lll 

rMIOMItiK. 


(3()8.) It is a rninarkabk' ciroitmstanee, that one of 
the most universal distinctions In'twoen the iiorul and 
the lignivorous ca|)rieorn beetles, nain^y, the diderent 
insertion of the head, is likewise eonspicuous in the 
smaller group. Necgdaiiit and the feed upon 

flowers; they are, in their respectivTt stations, pre¬ 
eminently typical; and lx>th have the head distiilCtly 
projecting beyond the thorax. On the other hand, we 
stH?, that as Cliftuti represents the I^miidtPj it accords 
with these latter insects in several respects : it is more 
fond of MTood than of flowers ; its structure is more ro¬ 
bust; and the head, like that of a is so much 

sunk in the thorax, tha* tli^re is no indenture l)ctVcen 
the tw'o parts, t^ompare tlK remaining^tlirce genera, 
again, with the ahtTrant families of the tribi*, and the 
series of analogies follow in the san^ order. Dinti* 
ehoeera is remarkable for its large globose thorax; so 
also is BmtrichuH, ^'he most lengtliened and slender 
beetles in existence are found among the Curmtionid/e; 
while C/eonia, in just the same manner, is the ino^ 
lengthened and cylindrical of all the aberrant Necyda^ 
lina. But still we want another genus to complete tbe 
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circle; and this, from all we knpw of the natural series 
in other groups, should have exserted jaws, in order to 
represent the LncanidtP^ the Prionideeiy the Stajpkylinidaif 
and their corrrspandeng types: no genus of modern 
systems appears to possess these characters more than 
Earyptrta, a very curi 9 U 8 insect we found in Brazil; 
its jaws are not, iitdeed, very deci<iedly exserted, but the 
mouth is consid||k,ably. produced: we are further dis¬ 
posed to assign it this station, liecuuse it dearly repre- 
r Bents Ifinph and Ijnntif which sfern to occupy the same 
station among their cungeners as^Euryptera have falls into 
in the liub-farnil^ of Xtryi6iliuft\ C»n looking among 
the other Lt‘ptnntifi\ for representations of Eunfptvru, 
we are ininuMliatdy streak witli its outw'ard similarity 
to StenodfruH^ irf the sha]ie of its elytra ; w'hik* the 
beautiful parallel betv en DiMtivhoccra and Litfuoiiotwi 
is one of those resemlilances all can perceive. So far as 
our analysis has yet i^tende*!, the sub-genera of Clytus 
and Xpvydnlh are in unison with this series of the ge¬ 
nera of Xtu‘yda{ina’. 

(2(i<).) V\’e have frf<p>eiitly ealle<l the attention of 
zoologists to a singular fact, which the structure of 
l)i»tU‘ho('vra fully coniinii.s. In the ra'vorial type (or 
theft which corresponds to it among insects), tiie unteiinai 
are either greatly developotl, or are of an unusually 
complicated structure. The irilk* of the Cnprirornen, 
which represents the rasorial trilje of birds, are accord¬ 
ingly remarkable for the excessive length of these mem- 
bt rs. in like manner, as Diatichnvera represtMUs thesi* 
tribes in the little circle eff tl^ XecydaiimVf so do we 
find it is distinguished fiuin all thd*'reinaining genera 
by the very same circurnstaiiee, — namely, the peculiar 
developemeiit oi its antenna;. The great prevalence 
of this structure is again seen in the tribe of Btmhyci- 
dipj or the silk^womt moths, where" the antennie are very 
highly developed; while, in the very smallest group 
>n nature, we have a sub-genus of JXerydalis where the 
antenna; appear as if borrowetl from a Bomhyje, It by 
no means follows, however, that all rasorial types possess 
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pectuutedjorveryloni^antennc; because. If so, the bulky 
DjffiamtitUe shoalcl have lonp^ ontenns; thso any of the 
otto Lamidlinormutt which they have not: but here we 
And the same analogy manifested under «wo^Ai!r character. 
Kasorial types are pre-emineiidy homed, or furnished 
with crests or tubercles, jrepre^ntinc tlic real horns of 
ruminating quadrupeds. It i»thereAre under thig form 
that nature shows us whidi ic^ y^sorial ty))e among 
Uie Cetoriitttfa’; and nearly every entomologist who hys 
mentiuttcd tliest' singular and unwieldy beetms, has com-, 
pared the«i to horned cattle. All the leading types of 
nature are to la* known some thn^ or fuui«]ieculiar 
charaet> i*s ; hut as we recede from tlie^liighest point of 
perfection, some one or more a^thes^ Vill gradually dis- 
apjiear : it therefore inevitably folhBvs, that there are 
eompar.iiively few instances which show' a combination 
of all ilu* typical characters; bccaifse, in «4ery group, the 
typical examples are much fewer titan tlie aberrant, 
lienee a rasorial type may be indicated by ibe possession 
of Imrns, witliout any unusual devcdop^'ineiit of the un- 
U'unte, as is the case with the Ihfuastinie and the Mvytu 
ftowiutt. If Ixith these characters are wanting, natun? 
confers upon the type some other of*the rasorial cha¬ 
racters,— namely, an unusually long neck, as in thiPra- 
meifpfHiriialint the sw'aii and ostrich among birds, and Agra 
and ('fUftionia among the ]iredam>ijs beetles. If none of 
thi'se indications of the rasorial type are siMim, nature is* 
still consistent; for she ornamentM her type with ocel- 
lated or rounded spots, in imitation of theifieacock—that 
bird which stands at fhe ^lead of the Hatnretf^ and in 
which she has cdhsequeiitlyaconceutratec^a// the rasorial 
characters in the highest jxtrfection. These rt'inarks, 
although introduced to illustrate the g«nu8^1/Wic/«ocem, 
must be considered as applying to all natural groups 
throughout the animal kingdom. « 

(270.) We shall conclude with a few remarks on the 
genus Euryptera, Most cntomologistiH, upon a has^y 
glance, may be tempted to look u]ioii this os a very ano¬ 
malous form, whose admission among the Necyialina 
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appearg extremely doubtful. A piore attentive examin¬ 
ation, however, will weaken, if not entirely remove, the 
<loubts. In the first place, the very peculiar strucUire 
of the antenna* is a («troiip; indication of this affinity; 
secondly, it is the only form yet discovered in this sub¬ 
family, wherein the moyth aivl jaws are lengthened and 
prominent. Theoretically, we have abundant evidence 
that such a form t4> ht found in every natural genus; 
k]ecituse, without u, we should have no representation of 
the rrhuvlfv an<l their corretipondiiig types. Now, tjie 
mouth of J-Juri/pfera assutnes ali the lengthened pointed 
ap}»earaH(*e of thdt of a bec;*while the proximity of the 
antenna', and the wide lenniiuitionof the elytra, remind ua 
immediatt'ly of Jlixpn and of Lyrus ,— two groups which, 
in their own circles, oc- npy exactly the same station as 
that we have assigiieil Euryptvni among the JKWyda-^ 
iinrp: these relbons anpear to us much more weighty than 
others, hy which it m.ly bo urgetl that KuryplrrHHy from 
its leiigtbetu'd muzzle, is inoie likely to Ik* the type of 
the Cnrntiioiiiflu’. If w'e had to look only to this con¬ 
sideration, thi analogy is certainly strong ; hut how then 
are we to account for the depressed form of the body, 
ttiid the dilatation of the elytra? The i'urvuHnnidUe, 
and*all their representations, the Troyvia* and. the 
hmlhutip, are eminently thick and convex ; the resem¬ 
blance, therefore, dm-s not seem sufficiently strong. If 
an analogy is true, the whole structure of an in.sect can 
Ik' illustrated ; for, by comparing it to numerous others, 
all holding tin same station in their respective circles, 
we get an insight, by every'I'rerfli comparison, explana¬ 
tory of some one or other 'Of its pechliaritic's. What 
other suh-genera Ikdong to JCnryptcra, we know not ; 
but a very rema^’kable type, which we here delineate, 
appears to connect it with the Lepturhue, 

(!271>) In thus attempting, in some measure, to iua 
dicate those principles upon which the two typical 
families of the CffprU'orue^tf as we conceive, are natu¬ 
rally distributi*d, we feel how much remains to be ac¬ 
complished. Our views, as it will be readily perceived, 
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ETT completely at varitnce with those who have gone 
before ns; and yet they have every appearance of coin- 
dding with e\'ery thing that we hate hitherto written 
upon the natural systein. Thus Encouraged, we have 
had less scruple in giving them to the public; and we 
hope it may be instrumental in breakyig up the present 
disjointed and empirical mode hf studying animals, and 
more 2)articularly insects: our gitat aiyect will then lie 
accomplished. • * 

A few remarks upon tlie gri>up we have * 
}>rovi3ionally callctl IJahfcfjru w'ill c|pse our jfiresont 
sketch of these capricorns. They (Co/mmoma, Core- 
min, DUuulajt^ $ic.) are commonly tenged, by culicctors, 
fioHle brusheiff from the circuiAutance a considerable 
number having fascicles, ur tufts of hairs, situat'd alanit 
halfway on their antennie, and sometimes, |lioughrarely, 
on their hinder fet't. These ai»pendageH, however, are 
soinetimeH found in certain insect, which in all other 
respects bidong to the Lnmiiti^ ; while in many of those 
wdiich set'ni naturally situated among %he Lephn idd:, 
there are great differences in all other parts of their 
structure. Nothing but analysis, tbecefore, will de« 
t(*rinine whether these resemblances art* relatioin^ of 
analogy or of affinity. 1 u the mean time, liowever, we 
cannot resist the belief that, Ix'tweim the Stmororiuo’ on 
one side, and the JVerifdaliiue on the other, a large portion < 
of these insects w ill intervene, and constitute the most 
alierrant sub-family of the floral capricorns. Those 
which af>pear to us the m^t typical, have the tlmrax 
cylindrical, nearly half Ss long as the body, and always 
smooth; the heaiT small, tifincatc, and ^nk; and all 
these three parts are nearly of equal breadtli throughout. 
In this rcRiiect, they considerably resenfble the Sap^dtrt 
but in all other poii^s are totally different. The legs 
are slender, thighs very clavate, and the hW tarsal joint 
lengthened!: the elytra are truncated and unarmed; but, 
in such as show an affinity to tlic Stenocorinert tliey arl 
spined ; while in others, ^hich remind us of the Neep- 
the thorax is short, broadest in the middle, and 
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the short anteimc much refieml^te those of N€epdaH4, 
It is upon these considerations we ground our belief that 
the Lt^turida form a natural circle of affinity; and that 
the Dagyrerep corresifcml, in their own group^ to the 
Sapt*rfi/p, whatever their respective ranks may he. There 
is an oh|ection, ho|/everf agairfltt this location of theDnay- 
cerfp^ on the score of an^ogy, which, as few will afitici. 
pate, we shall tfitrselVes mention. If the thorax of 
bisects Ik* firgtxl by some as representing the neck of 
* quadrupeds (r position we cannot admit), theif'it may 
he said jthcrc* is iiQ analogy lie/wwn the Dugyr^hfP and the 
swan, the giraffe, and other long-necked Vertehrata, be¬ 
cause thphc arc tdf^rial types, and not the most aberrant* 
But even adniitti^tg this, the long thorax of these inst'cts 
find thi'ir represc*ntative* a Brentug^ among the Cttmt^ 
lionid/r, nrnl even in a a hole order of binU; for the 
Grallatoren, or wafL*r8 have the longest necks, as an 
order, of all others. However this may Ik*, apparent 
affinities must not Ik* di^turlx'd for the sak<* of such ab¬ 
struse quCKtioie^as tht**'e, which may be safely put aside 
until natural affinities are lH*tter uiiderKtood — at least, 
among the AnnuUmi 

(27'‘i.) Onr fourth family, the Bngtrichidtr, although 
of comparatively liiniti**! extent, is of a very marked 
character ; and also, although fiossessing considerable 
habitual resemblance, esjiecially lietween the typical and 
k*ast aberrant forms, yet in |>articiiIarN differ much from 
each other. The most tyincal structure is for the head 
to lie ri*tnicti\e within ihi* ^horax, which is large, sub* 
globose, and forms a ventricose hood^* the body itself is 
cylindrical. In the most normal forms, the antennie 
are geniculati'd and clavati* at their extremity, the knob 
being vomelime<«*solid. In some genera, as in Ifpluryugf 
HffingfeXj SfvlytvK, the head is (prolonged, anteriorly, 
into a truneatetl snout; but in Tmtintg^ Plaipput^ Stc, 
it is obtuse; in the latter genus, the tarsi arc very long 
knd slender, exceeding the tibiie in lengtli. In the 
closely allied genus Ybaaeroccria, the basal joint of the 
antenna? is continued, in the male, considerably beyond 
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the^^enteiiUtioii of thetfigtn^ and ihis process is dilated 
at its apex into a fornicate appendage with a long fringe^ 
and, in repose, the two combined meet over the forehead 
and cover it like a cap. In ThmAns, tl& elytra are frei.! 
quently retuse at their apex. I The little Seoljftujt is no* 
torioiu for the devastation^t has causfd among the elms 
in tb» vicinity of the metropolisf, but it is a point not yet 
quite satisfactorily decided, if it* is flit* insect which is 
^ original de])r^ator, or whether, from #oroe othef 
cause, ohe tree having fallen into a sickly condition, * 
these inseds then visit if, tqid greatly ^ccelcratcjts total 
destruction. The majority of this family are suh-cor. 
tical dwellers, comparatively few of (l|em pi^.'rcing into 
the solid wood. Almost ever^s6]H*ei^6 has a ditferent 
moile of forming its gangways, and in some cases the 
channels they elalairate are extreme^ elegant. Between 
these, which have the closest adiiiitwto our next family, 
and BfM(inchn«s Aiiate^ &c.. the efiief and most iiiark(*d 
differences consist in the cluva of the anu*nnie being 
formed of thtjeo distinct and w*parate jolhts : there is a 
great difference also in their larva*; those of the latter, 
where, indeetl, the structure of the aivU*nnff> has a la- 
mellated indication, being considerably like those of ^he 
and have lung legs, whereas tlie former 
are apoils, or have but warty lulaTcles. Those of Aftate, 
dec also more frequently bore into the solid wood of trees. 
In Ahobium, and its immediate allies, we observe the an¬ 
tennae becoming fflifonn, the only intimation of itspreced- 
ing structure consisting in thg elongation of the threi'^ter- 
minal joints, which|Oinetirne8, as in J)rjfffphihttt, exceevl the 
length of the remainder of the organ. M^e (bus detect an 
indication of the proximity of /Vrnr/v, in which, however, 
there is a departure from the xylophagdiis habits of ithe 
group, pointing evidwitly towards DrrmeMtctt, whence 
we doubtlessly come into close contact with die circle 
of the SUftftidof. By means of NemoftomUf and from 
it through Troffonitn (for it is here we exjwct the* 
latter must come, proved by that affinity), we Hiid coir 
lateral affinities impinging clearly upon the CwujukB in 
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the circle of the PrU^nida. Wf have not space here^ 
analyse these relations, and can only hint at theni'' to 
guide the student’s further research. As aberrent con¬ 
stituents of tKis» cir6e, we shall^ of course^ find many 
of the small xylophagou4 genera, as Lyctu9, Bittmaf 
&c. &c. /» • ;* 

(274.) Our fifth family coilaists of the CureuliokideB, 
,, It cannot be expqicted that we can give more than a very 
general ide^j^of this enormous coiicaurse of insects, which, 
* in Schbiiherr’a monograph, already occupies fivo- octavo 
volumes of nearly a thousanci ]>ages each, and >dll possibly 
require as many more to complete it. The de*icribed 
species considcvaiily exceed 5000 in number. The most 
striking peculiarity iiu* their ecunoiny is* their being 
very extensively carj)0| 'igous, or feeders upon seeds and 
fruits: wc have aljii'.'itiy noticed some of their most 
prominent feature!i«> uitd thence we may assume that 
those which have the' longest rostra, and most strongly 
genicidated anteniw, must, of course, l>e the most typi¬ 
cal in their owtr circle ; we therefore fint^^ them in the 
genus//n/owin our common nut weevil, and itsafiini- 
ties. Mt'ynrhinns and Antliarhinns also offer us striking 
in!\yiiia'Mof this characteristic; in the latter, this rostrum 
is several times longer than the IkmIv, and as slender as a 
stout bristle. Schoidierr, in his very artificial arrangement 
of these insects, has widely separated these genera; he 
has, however, suggested ti new arrangement at the cum- 
mcnccment of his fifth volume, in which he has turned 
the whole muss, of what he calls the spurious Curcu- 
lios, round, to follow the Or//i0f*cri, or those which 
have not the Slcntcnna: geiii^ulated, but which are usually 
long-snouted insects. By this means we have them im¬ 
mediately succeeding the Co«wni and HhyncophortB^ 
insects, also, which have long rostra. The fitifom 
Brmihideit, as also the R/iinimiacrHde»j^ AnthrifndeWf 
and Bru(4tide9, as abnonnal forms, are excluded from 
tlie genuine series. The most typical Gmiatoceri, 
or those with geniculated antennae, are evidently cem- 
taiiied in the fint division of his Jhfecorhyndii,— namely, 
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ErirkiiUdM, two ^nni of which wd htve already 
jiracedL The position of the legs, the structure and 
number of the joints of the flag^um of the antennw, 
the form of the pectus, of the rostrumj^^and of the lateral 
channel in the latter, into nj^ch the insect can witli* 
draw its antenuw, supply^e fading characters in the 
gentric distribution of jjtn best of insects* Thus, in 
some, as in the Cryptorhynrti^ insect has the 
power of burying its long rostrum in a gi^ve in tl^ 
breast^ Zygops, in this Same group, is i^markable for • 
the size aid contiguity tif its eyes, as also for the com¬ 
pression of its legs, and ^Mommychtta for thb single 
claw at tlie apex of its tarsi. In Mecoyua the anterior 
Iqts of the male arc exceedingly lengthy. We also 
find lengthy anterior legs among the Rhytichofihuut^ 
which have not the power of concealing their long ros¬ 
trum in the breast. In the lalt^j^, the tarsi are con¬ 
siderably developed, and they contain tlie largest genuine 
weevils, all being truly carpophagous. Protoceriua 
coioatum is more tlian two inches longf and of a pro¬ 
portionate bulk; in length, however, as compared with 
bulk, the Brfinthidea are the most conspicuous, for 
Brenthm^ Itfirbicornia, a New Zealand insect, is usually 
two inches and three quarters long, and at its widest 
part it is not more than two lines wide : but the most 
bulky of this group are to be found in the short-snouted 
division, in the genus Brachyerrua, wherein we have a 
Bjiecies more than an inch and three quarters long, and 
an inch broad, and all its limbs of a prnjfortionatq ro¬ 
bustness. These latter iiJIecfl, which are apterous, occur 
in sandy deserts, fnd we ha'Ai already had occasion to 
compare them with some of the Pitnelias, with which, in 
habits, they completely agree: theyocour iivabundimce 
In Southern Africa, Patagonia, and the French coast of 
the JMediterranean. Apterous insects arewery frequent 
in this group,Vhich also, although it presents vgry many 
obscure and black insects, is chiefly remarkable for the* 
brilliant splendour of the migority of its members. A 
well-known instance of this splendid clothing, and one 

X 
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not easily earpassed^ is to be fou^d in the common dia« 
roond be^le, SrUiMua imfieria/tf, and ita neighbour J?. 
h^mdidnSf insects usually so abundant in tbe Brasils, 
that the trees which obey inhabit— a species of Acacia 
— are more densely coverd. I with them than with their 
leares, and which, woulil tiun happily preiigurate the 
gardens of the Hcsperidm witi^a their golden fruit, ihere 
refulgent with th^ most delicate and varied tints of gems 
tfid metals.^ Cyphus also is very rich in its vestments, 
•yet few surpass the elegantMlttle Conita/es 7Vi;rviWact, 
which, upon a golden green ground, has a^couple of 
oblique bands of a bright cop^iery hue. The colour of 
these insects, for which we have significantly used the 
term clothing above, is p.oiluced by the imbrication of 
a multitude of minute cales of a variety of forms, and 
which under the mi^r •«.LOpe, for which they prove ad¬ 
mirable test object^, exhibit differences of sculpture; 
and this, from its varKms reHcction of the rays of light, 
jiroduces all their diversities of tint. Although the colour 
of the minority '>f these insects is usually j>roduce<l by 
the scales, yei (>ome of intensely brilliant nucs are to¬ 
tally without them, as in the genus ICurhinnttj where 
we have greens, blues, and purples—the colouring of 
the integument itself — unsurpassed in the whole cir¬ 
cle of tlie Colt^optfra : these are smooth insects; but 
in Rhynvhiif'Jt, a softened tone is given to their tints 
by u multiplicity of minute punctures, whence a 
lengtiiy puU'scence envelopes the creature. One 
of the inu.st splendhl of the latter is the Jihynehite* 
Rtm'husy an insect which husVlerived its specific name 
fro)!) its attachment to thf vine, which unfortunately, 
however, it ** loves to <lestroy,’' for in die vineyards of 
the Continent it is frequently very detrimental. 
are prepared to ex{>ect many eccentricities of Rtructure 
in so large a group of insects, and of which we witn^ 
on all si(ks remarkable exemplifications: the thickened 
snout of Hipporhinm; the two curved spines of the 
pro|K*ctu8 of Diorymenut, as also its hutn|ied thorax ; 
the remarkable obesity of Ouiop9hu ; the conspicuoua 



THE CVHCVlilONlBiB. 


307 


central strangulation* ff Hyphantm; the tabular flat* 
ness of Homafmtotus; the spinoae an<l tiilKTculated 
backs of many Hiftporhini and Amyeterif and the very 
obtuse snouts of the latter; as fltso th^ gibbous f(»rins 
of Byrwps; the thickeniHl/antenna^ of llw'eruM and 
Ephvs; tlic remarkablyy^tender uiitenna* of a sinalL 
newagenus from \'an WRiieii^s Land, in which these 
organs are longer than the }aoAy Kurhtimphuit^ 

one of the largest of this group, which Ij^^s its lauky 
covered with scattered tufts of erect brtpvn and while* 
hair, — allaofler striking* instances. 11^‘ing chiefly phy¬ 
tophagous insects, — for Ifirarht/rrrug, and some tew 
otliers, form remarkable exceptions — ^it*y are, of course, 
the natives of all countries ;* and the inure luxuriant 
vegetation Ijecoines, the greater is their population, 
which is strongly confirincil hv^ their ahundunce in 
the Hraxils. It is cliiefly from t^je alierraMt portions 
of tliis large group, that we trfice their more direct 
abilities; thus, by nieuns of WihiotNurrrf we have 
a pas>agc i^arked towards Mt/rfrrfin^uwd Su/pintfitfi, 
in the heteroinerous division of our Mnhm'OfhrmatUy 
and through Ithinolin to Lyrutt^ in jts pentameroiis 
division. In they direct, by tlieir flalx'l^ied 

antenna', to the Jjnve/ficorurjf, an<l by their (Mi larged 
posterior thighs to Soyra, in the inonilieorn circle; 
but it is by Afrruvt'rnu and Ptyrhuderrs, atri()ng the , 
Ant^ribidea, that we have the most ovitleiit aflinity 
indicated with llie normal Caprh'nrnvM. Here, also, in 
the broad short snout of EuytirhiH^ P/uJyrhinn/if and 
iMffopPXUSy we have aii afhnilv shown with the SetdyfhltVy 
in the circle of tfie Jio^tnrJltdfr, which ii furth(‘r«con- 
fihned iu a diflc'rent part, namely, to Anobhtniy ^c., by 
thp serrated clava of Artperrux. If wf may venture an 
analogy with the Pr**flaforr«y we have it hinted at in the 
lengthened neck of Apfuierua, which irflicli reseinbles 
ro^fROido/ whence Linnwus mistook one ofHhe latter 
for an Aitplahv^y with which he considereil A}HPlerun a% 
congenerical. [(5273, 27i ) W, E. Sh.] 
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< CHAPa'IX. 

I 

rrilfcop'fSRA, ismtinued. 


TUR MONII.irOH.N'FS. 

(27>'>>) ‘Thb Mon]licohnp:» appear a most naturtd 
tribe of the Culpoptera, when we look only to the chief 
types; but until tUoBe,.>whicli we shall here term the 
aberrant forms^ are bei ^ r studied, their precise situ¬ 
ation in the series js rather Burinisc«l than asserted. 
This division is envnently distinpiished from the Ca~ 
pricurne*, both by th^ habits and form of the larvie, no 
less tlian of the perfect insects. In one sense they are 
the most typicabof all OfU'optura^ while in another they 
are the most aberrant ; a paradox which may be thus 
explained : —The whole teiiour of our remarks upon this 
onler, when looked at as a whole, ^oes far to prove 
that the develo{H>inent of the superior winfsrs, under the 
form of hard cast's, anti great ])owerB of walking, are 
two of the principal characters of the order. Now, 
the lirst of tliest' arc more conspicuous among the ino- 
nilicorn lieetlcs, than in any other tril>e; the elytra 
not merely cuVer the hotly in the ordinary manner, but 
actually, in tlie typical famil/^, arc so much dilated 
as project* beyond the* hotly, so as to protect the 
legs; while the thorax, in a similar manner, forms 
a shield vdiich* encircles the heatl, and completely 
hides it when viewetl from abovii^ These, in fact, are 
the universal'* characters of the numerous family of 
the Cnsv^tTi standing at the heatl of the tribe; 
and which, from thus being concealed, as it were, by 
a buckler over their lK>dies and joints, are called tor¬ 
toise beetles. Their inferiority, again, to all other 
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CokvpUra, is shown i» a different way. They have the 
shortest tarsi of all others, and composed of die fewest 
joints *; they are consequently the slowest walkers. 
We thus verify our second nroj^sitioif, of their being 
the most aberrant of all ColSptera, when viewed in op¬ 
position to the Ctrmdelt4<*,—most pre-eminently 
typftal of the order in^'e powers of locomotion. 

(!27().) Looking, therefore, and their 

near neighbours, the CoennelliiUp, or ladybjirtiB, and the 
Chry»€^elida:j we see a numerous assemblage of small/ 
thick, glc4o8e beetles, Vi^i the bod^; very convex on 
the tipper part; the thorax nearly as broad as ^he elytra: 
the head is always small, cither suiilcRn front of the 
thorax, or concealed beneath fto the ^ntenns are inoni- 
liform, of resembling a string of beads ; the legs are abort 
and tliick, with the tarsi dilated heart*shaped ; the 

first joint of the tarsus, in the typical group, being scarcely 
longer than the second. Primary characters, however, 
taken from these organs, in the present group, arc al>- 
solutely of no value whatever, for they Vary in the most 
remarkable manner in almost every family ; nay, some¬ 
times, in the most natural genera. Among these insects, 
the Camtida are most remarkable for the singtilari^ of 
their forms, and tlie ChrpMmditUe for the brilliancy of 
their metallic colours. MacLeay, looking also to otlier 
characters, perceived it was one of the most natural, 
groups in the whole order. He defines it as having a 
hexapod and distinctly antenniferous larva, with a sub- 
ovate, rather conical lx>^, which the second segment 
is longer, and of | diderent form from the others, so as 
to give the appearance of a thorax."' This definition 
is more especially taken from the larvir of Cassida and 
Cocdnella, the two typical families of ttie tribe. Among 

• 

■ Mr. Macl^y, long ago, coni|>l«t«Iy espMied th« aiYlSrial natiirr of tti« 
tavml aystoiQ {Liw. ’I'roM. &v.}, Iw ahow ing, that wbai thr 1jiani:li tbou^t 
trofc letrameroiit bf«tl««, are in fact pentameroua; and ihaOtboae frhkb 
were called truBcniua, were acturily tetramerouat And yet we ind Cbla 
exidoded lyttem taken up again, and called “ Modern I lamricatioti," be* 
cause ** It w in general uaa, and uf easy applieatioii: " lo it the Unary 
ayilctn of Ronnie. 

X 3 
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the aberrant groups^ however, th?re are several modifi* 
rations, more or less inHueiiced by their affinity to in¬ 
sects beyond their own circle, and by the analogies they 
l)ear to others. ' rhe great majority of the MwnUicofme^ 
live upon the leaves of plal ts; but there is an extraor¬ 
dinary exrejiiion ii regard M^'thc Comne/linre, or lady¬ 
birds, whose larva* are carnivorbtiL^,—feeding most Vora- 
ciou*tly, as is well^Mowvi, upon the Ap/iides, or plant lice. 
This is anpfhcr marked instance, within this order, 
'of herbivorous and raptorial insects being actually as. 
sociated in the same group and yet, that fliey follow 
(‘arh other in a natural series, there can be no doubt, 
'riiis carnivoroKs, prtpensity scc*ins to be shared also 
by ihc nisjndf(\ but is vsrtte unknown among the larva? 
of the other lainifies. iHd our space permit, it would 
not be difficult to sly-v that the ladyhinls correspond 
in their own circle Ao the predatorial tribe*, just as the 
Caumltv represent the JjimHIn'ornffi. 

(^77.) The three ala'rrunt families which we consider 
as more or less <’Oiim*cted with the two preceding, are the 
Chtthri((ff\ i\\v Erntylidiv, and the //lApiWri',—each differ¬ 
ing, in a striking manner, from the other, lioth in their 
larv^ and perfect state, yet all possessing certain cha¬ 
racters by which they approximate to the typical structure. 
In regard toCryptorephalnx, it is impossible to determine, 
without analysis, whether the insects form a part of the 
Cfiri/jumndhlfp, orof a distinct family. The nature of their 
larva*, which is stated to be unknown*, might help us to 
determine this question. However this may he, we 
have no doubt that the genus Clythra is the ty}>e of a dis¬ 
tinct family, analogous to the^derorininfi; by the elongated 
fore-legs of the perfect insect, and to the He»perid€B by 
their larv(P :i>the i^pccies are few, and are remarkable for 
the large size of their heaiis. 'r.he Erotyiida are the 
largest insects Vontaiiu*d in this tribe, and differ so much 
among tlydnselves, that, from not having been properly 
analysed, we cannot separate the true from false 


• Oriff. Cur., p. 14& 
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aflfinitieB. We considiFr the typet* howerer, to be {ier« 
rlistinet from, although strongly reaeinbUng in 
outward appearance, the SilphkUe or Pimelidai (the cor-* 
responding group in the tribe of Predafhres) ; and Uiat 
the Stenochieg enter hereitiy^ Finally comes the genua 
Hutpfty aa the type of a sGamily, alil^ distinguished in 
its 4arva and its {lerfitt stdte. lly this form, and 
Alumwt, we again reach the and complete the 

circle of tlie MoHilioornes which are here epitomised. • 


AnaJoyifg of the Mwsimcoun familieg% 


Fumillm nrihe 

JkioHiitfvmtt. 

Cahhidj;. 

CHaVflOMKMiija, 
KKun Linji. 


Jnaiof^i's. 

* ft 

Prp«cn)ii)(*nlly typicaL 
haib>t\piC4it. 

Elytr.i «oft. 

MoKt nlH'rraiit; lBr»f^afiAb1r 
Larva feixling internally. 


Tribes of the 

Cul^ifi/tro, * 
I.aiinu.U'oaMKii. 
rai'.UATUHM. 
MAl.ArODRRMRH. 
M()Nli.U-ORNrR. 

CAPRtCoHMiH. 


Every principle of analogy dravrn from various groups 
of vertebrate animals, no less than of insects, shows that 
CaAfiida is the pre-eminent tyite of the whole trilte; and 
we have setm that such is also the station of the laihclli- 4 
com bet'tlcs. CoerineMa, in fact, although raptorial in 
its larva, is but a sub-family of the Casttida.; and this 
station, confirmed by analysis, shows it to he the raptoriar 
division. In what manner the ChrpHomelidm represent 
the PredatweSy otlierwise than in holding^he secoipl sta¬ 
tion in its own circle, ddhs fiot appear; hut die soft elytra 
of the Clyihridtjg %eem to ^present XhemMalacodermeH, 
The r^mblance, again, of such genera as Erfdylus 
and Stenochia to BUipg and many oS th<t SilphidtOt is 
so close, that it is c^fficult to distinguish one from the 
other; while the larva of Hutpa is stated to lie so like 
that of the capricorns, that we cannot be v^w far wrong 
in assimilating tbeni: nevertheless, until the true statiun 
of Hagra and Donaeia have been workc<i out, we locdf 
upon the station here assigned to ffiejia as more than 

X 4 



312 viTUSAL AmikAff«BMBMT OB UttBOTt. 


clottbtfiiL However thin msy orentuallj be decided^ 
it is quite clear that Hispa is a representation of I^etu, 
—with which, but for its obvious affinity, aa we think, 
to Alurnuf, we qhould^have placed it. HaHiea appears 
a subordinate division, or siiib-fAinily, among the Chryt^ 
melida; but that rvhich is «jbeld by the Ckri of La- 
treillc must also be left for fuViire investigation.**^ A 
rapid survey of chief groups, which probably enter 
iqto each of these families, will now be given. 

• (278.) ^ll^is is doubtlessly the least elegantly<diver. 

sided, in the forms of its contents, of any of tbn divisions 
of the Chleoptera: a great number of genera yet uncha* 
racterised exist in,it ; and it also contains many very 
abundant in the sjiecies'^u' A more than adequate com¬ 
pensation, however, fo. this uniformity and inelegance 
of shape, is made the remarkable brilliancy of the 
insects incorporated jji this group, which contains some, 
perhaps, more dazzling than atiy in the whole circle of 
lx*etles. In confirmation of this assertion, we need but 
mention the single genus TMiuprommUf —some of the 
species of which sparkle more vividly than even the 
most lustrous gepis, and are equally fitted, as they have 
also been used, for personal decoration. We will first 
treat'conjunctively the CfiMidida? and Hiipida^ die first 
and last members of our circle, and, consequently, where 
it is coiifiueiit. The structural ditferences between the 
two families are but slight, and consist chiefly in the 
form of the thorax and the developement of the head, 
which« in the Cassididte, is concealed by the enlai^roent 
of the anterior portion of the fnorax ^ whereas, in the 
ffitpieUe, it is •entirely expensed. The South American 
genus Imntidium appears to connect the two forma, in 
which the hefvd is dess exposed than in Hiitpa, and the 
thorax less developed than in Cassyfa. The insecta of 
the latter groupie are usually of small size, and the typical 
genus itse|j(<48 of universal distribution ; they are much 

* Mr, MmLmv coDjMlttrM th«v belong to the same tribe u Makf mA 
MordeUa,-^thai lit, to the M 0 taeodermea : a auiiiiotltion winch MtiM to inc 
hi^ly pr^Me. 



OBVEBA or llOKIlilCMUUfBfk | 31S 

mom brillia&t in the|( colours when uUve .lhaii dead, 
which then fade; although they may he renovated for a 
short time by immersion in boiling water. Some have 
the. disk of the elytra elongated fwrpendicularly into a 
taU spine, presenting a convenient hold for removing 
them from plants; others it elevj|^ pyramidically: 
theyi present a g(md dapl'of diHerenoe in the outline 
of their form; some being <juadfa|e, Igit the roost reguliur 
and usual figure is a perfect oval. Tikeir larva; possess 
the singular habit of coveAng theiuaelves with their ex-. 
crement, vhich is held suspended over* the body by 
means of a furcated pn)ceBs\>rigiiiating*from thtf apex of 
the abdomen; and this crust they hav|^ the power of 
raising or depressing to suit C^eir convenience. They 
feed upon the leaves of plants, up9u the surface of 
which they take their transforir.i»tions. The CovcimU 
lid€ff which we have above associifted with them, have, 
as we have tliere also shown, totally difTerent habits, — 
being carnivorous. The perfect insects are very convex, 
frequently completely hemispherical: thair tarsi have but 
thrw distinct joints ; and their antenna; are short and 
gradually clavated,—die articulations of the club being 
transverse. They are very numerous, and occur in all 
countries; and are sometimes so prolific in individuals, 
that upon our coasts we have, in some years, sfiscii tlic 
cliffs and shores densely covered with them. Such appa¬ 
ritions are welcome to hop growers, who may then ex]»ect * 
redundant harvests, os the Coacinella, or ladybird, feeds vo¬ 
raciously upon his chief enemy, tlie.4p/ita. CAi^corfiaaiul 
Scjfmnus, in the same sSb-Aunily, have the same hlibits. 
In this group we\nust also Associate the ^ndomychi, the 
majority of which feed upon funguses. These insists 
are ovate, convex, with the thorax ufuall]^ much nar¬ 
rower than the abdomen, and either quadrate or trape- 
ztform* Our solitary British species of genus is of 
bright pale vermilion, atudded with blaclNjPOta; and 
occurs, sometimes, ben^th the bark of trees, in considei^ 
able profusion. The exotic Eumorphun has the sidei 
of the elytra, in some species, dilated like CastUia, and 
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extending considerably beyond t\e abdomen ; tbeir an- 
tennc are dilated into an abrupt, compressed, three- 
jointed clava; and in some the inside of the anterior 
tibia of the male has, itowards its apex, a long decumbent 
spine. Other cognate gen'ipra have not the sides of the 
elytra enlarged. ^ 

(279*) next snb«fHindyi«>the Chri/Homelidify are 
convex insects, gc^ner^ly ovate: they differ from our 
second section or the preceding, in having four obvious 
Joints to the tarsi; antenna* not clavate; ani& their 
larvie, at least those of the ty{)i*, are nakeif, and feed 
upon tlK leaves of plants,' leaving nothing but the 
fibrous skeletoi^ The Giilerwidt^y which contain also 
but w'e think very incorrectly, considering the 
different structure* anti habits both of larva and imago, 
—are a component portion of the present fainily: the 
latter are remarkable* for the great enlargement of their 
posterior legs, which gives them tlu* power of leaping ; 
and they are the only insects, throughout the phyto¬ 
phagous divisiwi of the Coimptvra, that possess this 
power. 'J'heir larvtr and themselves are excet'ilingly 
destructive to plants; and our farmers have frequent 
occasion to execrate their existence, on account of their 
spoliation of turnip crops,—one of these little skipping 
insects l)eiiig die well-known and formidable turnip 
fly; their larva* feed lietween the membrane of leaves, 

* upon the parenchyma. TriUmn and 7V iplax, which 
British entomologists have usually associated with the 
Engidtr, evidently come into this group somewhere ad¬ 
jacent to Chrffftomela: the^ afo fungivorous insects; 
and some of the exotic speties are very conspicuous for 
size. The types of the sub-family Galeruca are formed 
like the prefediug, but they do not jump, and occur 
chiefly in hninid situations. ^ 

(280.) Ou|i next family, the Clythrida, are all 
insects o^a heavy obtuse form; sometimes, as in 
CMamys^^cd a rough and very unequal surface, more 
resembling a cluster of irregular crystals than an insect: 
it is exclusively American. Clythra itself is more 
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f'longatej nearly cylindrical, and very obtuse at both 
extremities ; it has short serrated antcnnte. Cr^pUtce-* 
phalus is of a somewhat similar form ; but its antenna; 
are usually very long, especially in the males, and 
slightly clavate at the apex. 'Its head, also, is retractile 
within the thorax, whencename ;^whcrea8 in Cfythra 
it isadedexed, and hasatpry prominent mandibles. The 
latter appears confined to the ,01d World ; whereas 
CryptmeplitiUu, which is a very nume]A>us genus, nearijr 
>200 b)a*cics being known,*has a universal Ange. The, 
larvic of t)|e insects of* this family bave*a peculiar ap« 
pearance, very unlike the*neighbourit)g famiKcs, and 
'more like those of the Lamellicorne»j —;being consider- 
ably swollen at the piMsterior and frequently 

curved. Like the these iilltectB use their ex¬ 

crement as a protection,— fonning a cose of it, into 
which they retire, protruding :)nl}^their heads and legs. 
^Maiiy other genera—as the Ix'aiitiful Colit«pis, EuntoU 
pu4/, and Lainprtmonm —belong to this group; the latter 
exclusively American, and of consideraliie refulgence, as 
U'c have before observed, and tvhcnce Mr. Kirby named 
it generically. 

(i281.) I’he Kruiythla; are our next family, ami have, 
like the Eunmrphi^ an enlarged compressed club td the 
antennte; the body very gibbous, the gibbosity almost 
aiigulated; and tliey hove also longer legs Uian the 
cognate families: they are fiingivorous insects. It is* 
exceedingly remarkable, that several truly heteromcrous 
genera find their complete analogies within this circular 
group of insects; for %‘e Cannot consider them'close 
affinities, althouf(h the resemblance is, frequently so 
grf»t, that any but a skilled entomologist would, i^rom 
their appearance, place them witli thf geqjcra they re¬ 
semble. This show's how important it is to divest 
ourselves of the influence of appearance, \nd to examine 
carefully; for it is particulars only that'^^n confirm 
identity. As instances of these deceptive fomih, 1 nee|I 
mention but a few; namely, Sphmuicus, Nitio, Cossy- 
pku», and Hetisnu, Although the structure of parts 
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would justify our placing in this Bid>-fainily» 

yet its general form is so diMiniilar,—it being very 
gate and linear,— that we consider systematists ought to 
find a more appropriate place for it We cannot think 
that, like Tritonta and Tripiax, it is fungivorous. 

(^83.) The Il\^ind(e ar'i.pur hfth family, and, from 
their close affinity to the £astid^j thus complete, a''> we 
have before observed, ..the circle. They are depressed 
insects, with sbbrt legs, and porrect inoniliform an- 
The typical genus 'Is usually surrouaded by 
spines, which give it a formidable appeoraj'.ce, as well 
as a name. Although the Structure of the perfect iu- 
sect associates it very closely witli our first family, yet 
the form and habits ofi^its larva as widely separate 
them; for the brrva the present feeds, like that of 
Haltira, between the ^iienibrancs of leaves, upon their 
parenchyma. This \arva is robust and of a tapering 
form, and undergoes all its transforniatioiis within the 
leaves; different Bitecies frequenting different plaota. 
The largest in«u'Ct of the group is contained in this 
family, in tlie Brazilian genus Aluritysy which seems to 
replace there the liitipa of the Old World; and yet this 
insect is only comparatively large; and the character 
of l^ie whole group is to contain insects of small 
dimensions. 


(383.) There being no greater difference between 
' Hinfta and Camtida than we find between Haltica and 
Galeruea, we may still hesitate whether we might not 
introduce Saiftrn, and its affinities, into the place of the 
Hvfptdo’, aiifl transpose thlse<>into the circle of the 
Ciissidip; but,.whetlier this^be tlieir Confirmed position 


or not, we cannot have a better opportunity to notice 
the few conspicupus genera that would otherwise want 
a locality. Sagra is eminently distinguished for the 
enormous size^of its posterior femora, and its long curved 


posterior thus greatly resembling the structure of 

l,eucw»pifi and Chakit among the JIgmenoptera ; for as, 


in them, this structure is unaccompanied with the power 
of leaping, a similar incapacity and structure we observe 
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also in Bruehua, Tho Sagra are beantiAilly coloured 
insects, of a green, bhie, or a rich purple vinous tint. 
We jSnd this fhmily containing other genera of a similar 
fsrm,—^ Mfigamerut, a rare^NeW Hollftnd genus; and 
Mf^gahpv^, from South Aiiwrica; and we know otlier 
African ibrnis yet undescsH^t. A OloBely allied genus, 
Dof^aria, is, perhaps, ^e'of die most beautiful of the 
Colfoptera; they are metallic, *and o^ every variety of 
tint; their larva: feed within sub.aquBtic p^nts; and it 
is upofr these that the perfect insect is foipno, for a short • 
time, abowt midsiimmeV: these may Jbe termed, also, 
suh-aquatic, for they have the power of wal!.ihg down 
water plants considerahly beneath surface —it is 
presumed, to deposit their cg^!^ and to enable them to 
retain their hold, we hnfl them fiifnished witii very 
powerful claws, by which they tenaciously adhere. This 
is a structure evidently appropriate^to this purpose ; for 
we find it again, but with increased develo])emcnt, in 
Maeropleaf which has similar habits, and bidongs to the 
same family ; and in MttcrnnychuSf whhrh has the habit 
of clinging to floating wood in strong currents, ami 1 ) 0 - 
longs to a group closely allied to Pnrpns and Dryop;t, 
The genus Lttna, or Oioecri#, will terminate our notice 
of the monilicorn*Co/wp/ffrfl, These insects seem a con¬ 
necting link between Gnleruca and the Stiyri(ke; like the 
former, they are frequently very destructive: the little^ 
black larva of one sjiecies especially, the C. Ayparagi, de¬ 
stroying the crops of asparagus, and the C. Merdigrra 
being equally obnoxious to the white lily; here, howi‘ver, 
less detrimental the i^ufts of men's industry and ex. 
pectations, than in the preceding case. They are elegant 
and gaily coloured insects. [[(278—283.) W. E. §h.[| 
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cfiREOFi'EHA, t'ontinued, 

os THK MAl>A<'Ul}F.RMCS. 

(SSI*.) The MALAcoDKUMEii^ or winged trilK* of beelles^ 
is coinpoaod of genera, where the elytra arc eitlier 
reniarkubly soft, or ro* h ahbreviateii: of tlieae, the ge¬ 
nera following, mostly vpresenting sub-fainilies, seem to 
lie the chiefly typiciji:— Lampifris, Catitharh, 

T.yttu^ Lycm, Dictyr^ttera, &e. We ado[>t the expressive 
name given to the majority of these insects by Latreille ; 
hut we by no means include all he has arranged among 
his Mafavmli'rnfex, and w'c incorporate others, as is ap- 
partnil even in the foregoing list, wdiich he has placed 
in widely diflercnt situations. Mr. MaeLeay seems to 
1)0 the only naturalist who has had any clear conception 
of this group,—one of the most natural in the whole order, 
to a philosopliie mind, but altogether incoinprehenBible 
, to a mere niethodist, w’bo is guided by metho<ls built on 
the form of the jialpi or the joints of the tarsi. True 
it is, that sofulN)died insects, w'ith imjvrfectly formed 
elytra, arc seatU*reti in many other tribes,—as the Staphy* 
iiaidte among the Predntores] several forms l)elonging to 
Vrionidtt, and many othcrs'in the l^t-pturidte, as Nrry- 
rio/M, &'c.; but as. in other parts of their structure, 
they retain *idl the characters of the groups to which 
they severally Mong, there is no /langer of their Ix'ing 
mistaken or «v>.ifounded with the true Maian>derrne *^— 
they are purely representatives, not congeners. In the 
slight sketch w*e are now employed upon, any attempt 
ro define a group so varitui, by precise characters appli- 
eublo to the whole^ woultl be altogether premature, even 
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were it practicable, lb is sufficient to atate^ therefore, 
that not merely the elytra, but the whole body and 
limbs, of these beetles are soft; that nearly all are very 
much depressed ; that the elytra «do luK embrace the 
body, as in ordinary beetles; and that the head is never 
sunk in the thorax. Whetb<^ any subBrdinate characters 
maysbe furnished by the larva*, it is impossible to say. 
It seems, however, that in lAqre th^ one instance, 
anioiifv the typical f^ornts, these are funiishebi with cau« 
dal apiwndages,—a circumitanee which teyds, in this in- • 
stance also^o corroborate MacLeay’s iippression of this 
Ixung the tbysuiiurifonn tyjll* of tlicCVcf/p/cra; in which 
ease it would be perfectly analogous^tQ Vodura by its 
larva, to Stapfiylinus by the |«(^eet insect, and to all 
others related by analogy to these grolipsi 

(liS:!.) As we are now proeetMling by synthesis, we 
shidl make no attempt to throw l^ese insects into a 
circular seru s,— a process which knight rather tend to 
retartl the investigation they require, than to sti'engtheii 
our present theory. Nevertheless, as some mode of ar¬ 
rangement becomes absolutely necessary, we shall inti¬ 
mate what appear to us — for reasups sul»equently 
sutcd — the primary types or families of the whole. 
'I'hese may be represente<l by the following five genera: 
— \ . lAmpyris ; '2.. MeUw ; '2. LamvMhn ; Mor» 
tli lifi; and, Lpvun, ^ 

'fhe Lamppndfet or glowworms, if not the 
most typical, arc certainly the sub-typical family, of the 
whole order. Its most preiiominating character js to 
have the thorax dilated ^ntS a shield, the margins of 
which project on every side, Ind very often entirely con¬ 
ceal the head; the legs are short, with all tlie joints tfii- 
usually compressed, the tarsi of nearly e(|iiai tliickness 
throughout, and the ^>parcnt joints only four. 'I'he an¬ 
tenna* are variable in the ditfereiit genera; lip some, they 
are remarkably pectinated ; in others serrated ^ many are 
merely coiiipressetl; while, in the abt^rrant divisic^is, they 
are almost hliform. 'J'bc body is always long, generally 
narrow, and remarkably soft, 'i'he genus Amjfdetet, 
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wheif the antennc are TemarMhly developed, 4^ the 
heiul completely hidden under the dilated margiiiilRthe 
thorax, »‘pro^Uy the most typical form; it ctpitaiiif, 
no doubt, its (r«rn sui-gei^era; but the vaiiationa of the 
antennflc are so numerous, difibring in almost every spe¬ 
cies, that no reiio ice mush >be placed upon tiiese mo- 
dificalions, for sub-generic charai'ters.* It is generally 
imagined, that the«grest* majority of the typical Lam/^- 
rido'j like ^ose of the South of Europe, are luminous: 

' this suppositipn, however, is* against our personal expe¬ 
rience. We h^ve seen, on a summer’s in the 

suburbs of Genoa, the air* perfectly illuminated with 
millions of oncLof these species; but this we never wit¬ 
nessed m Brasil. W(' d<Fnot remember, indeed, to have 
remarked the iuftiin* ity of any one of the numerous 
Ijumpyrititp found in that country, during any part of our 
travels in Tropical ^nierica. Several other forms, more 
or less related to thesl* insects, enter within the family: 
those, for instance, having theexsertc'd heail of Latreille’s 
Pyrt w7ieoiVA'i»,-j^as our Pyrovhmi where the tho¬ 

rax is still nearly orliioukr, but reduced to the onliuary 
dimensions,—servers toindieato the passage between this 
family and tht* Caiiihand^p; while the approach, on the 
otlier side, to Lyvuit^ is still more evident. Latreille, 
indee<l, includes the latter insects as a part of the /.om- 
pyridtp ; and the analogies of both may, possibly, show he 
is quite correct in this,—particularly as we should then 
have but little scruple in raising his Cleri to the rank of 
one ,of the ak'rrant families: but at present we are 
chiefly guided by synthesis^; add when we see so strong 
a resemblance lietween maliy of the Israxilisn species of 
Lycutt and of J{i«pn., we cannot but suspect that these 
two groups^ stairling at the confines of their respective 
circles, connect the Monilirom^s with the Malarth- 
dertnety —iu.other words; that this is a relation of affi- 
nity, rathefr than of analogy. 

« (28?/) The next typical family, or the CatUkarida, 


* Sec Sgum S, 5, sod C. on plate 3S of GiUBth's Cu?»ar, voL siv. 
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represented vtbeP' by L^tta Feb.^ or MehS, 
Th^ insects differ most inaterislly from the former; 
the thorax, insteatl of being large, dilated, and flattened, 
n small, very narrow, and epnv^; wffi4 the head is 
broader than the thorax, large, cordiform, and bent 
considerably downwards ; •!€ is so mifeh exserted, or de¬ 
tached from the thorax, that the neck is seen externally: 
the tarsi are unlike all other insects ^ut of this tribe ; 
they are rather compressed than depressec^ and are so 
nearly aof the same thiclfness, that theif slightly cu-* 
neat<*d sha^ is not at first ]H^rcciveil;—vsuch, least, is 

the case with Meloi*, Mtflaltrh, and certain f* rtns more 
allied to the typical Cantharidff; bi^t an others, these 
parts are considerably iiioditien* in for instance, 

they are much more lengthened, often \ery slender, and 
the claws on the joint ap{H>ar as double. 'I'he great 
enlargement of the head, in comji^rison to the thorax, 
appears to us the most prevalent eharncter running^ 
through this family, and is mure especially developed 
in lioria. * 

(^88.) We have setm that, in MfhP, the elytra are 
more abbreviated than in any other groujphyet noticed; but 
ill some of the/vy»/n*.i'ykn/fr/<’C, these organs are general! jf re¬ 
duced so much as merely to resemble a small scale, almost 
precisely like those of many of the Staphfflhnthe. Like 
them, also, they have the thorax sf]uare, and the body 
greatly depressed, — particularly seen in the individuals 
of the gtMius AlrtirtornruH. Many of these singular 
forms so much rcMinble the CanthnrifhPf Aiat Linna'us 
iiicludeil them in that the genus Mchi’, I’pon 
these grounds, we consider iheLymrart/touida' as foriTiing 
a distinct family, which, by means of the PmkUijM aud 
the Sfapkylinidte, connect the two extremes ti( the entire 
order of t^oleoptera, apd unite the five tribes into one 
great circie. •'>. 

(S8f).) The two remaining groups, which'amiear to 
form aberrant families in this tribe, are represented by* 
the genera MordeUay and either Lycu« or (!kru»: the 
former appears to us to be almost certain; but, as we 
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have before observed, some difficulty arises in deciding 
which of the two latter should stand in this situatioOi 
The short obtuse head of the MordeUidtE^ of equal 
breadth, and almost smtk in the fore part of the thorax, 
is without parallel in this tribe, and immediately re* 
minds us of the EtAterida ai*<L other analogous forms,*— 
a resemblance rendered doubly enident by the enlsfge* 
ment of the thorai^ IS the Cteri do not form a suh- 
ojtdinate group in the family of the Canlharida, then it 
•will take the jdace, iu all probability, of and 

thus present a direct analogy to its prototype ffostrichut, 
in the capricorn circle. If, on the other hand, Eymte 
intervenes between Mordelta and Lampyrunt there are 
not wanting species of tl)* former, which, in their pec¬ 
tinated and nearly s -rated antenna;, the rugosity of 
their elytra, and the iorin of their thorax, render such a 
passage in some dejpee probable. It is obvious, how- 
«ever, that, in the rapid manner we are now proceeding 
(imposed upon us from the vastness of the subject), all 
such minor difficulties must bi' left for analysis. If, 
in coiistructing the tribe iK-fore us, w'e have brought 
together the elepienls of a natural group, anil thereby 
placed, under one head, a multituile of insects now scat¬ 
tered over the whole of the Cofeopfera, our chief object 
will be gained. The next step will be to analyse these 
groups, and appropriate to each its respective genera and 
sub-genera. 'J'his task must be undertaken by those 
who confine their attention to small divisions, without 
enibmciiig, ad vre have done, the whole animal kingdom. 
Although wc shall not atfem^t, under these circum¬ 
stances, to construct a regUiar table ol analogies for this 
trilw, there are, nevertheless, some resendtlanccs which 
axe too sti iking., to be passed over. Setting aside the 
obvious similarity between and Lycus, which we 

deem, for J^iie present, an affinity, it is not a little 
singular how strongly the Ca/nthUe are represented by 
•the lAit^pyridie: in both, the elytra project considerably 
over the sides of the Ixaly, without embracing it; and 
in both, the margins of the tliorax are dilated so much 
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M to bide the head cither partidly or endrriy. liras 
we find the two typical failles, at least, have their 
direct analogies in the neighbouring circle of the MonU 
Mcornes; and this fact, althougtf insulllcient to com*^ 
pensate for the absence of the other anal<^!^ 8 , tends to 
show that, in the typical groups, least, we cannot 
gredtly err. • • 

(S 90 .) The habits of the insects a^ of a mixed cha¬ 
racter : many are exclusively carnivorous,—^r instance, 
those Which are parasitical; others are oi^y carnivorous* 
in their lasva state ; whereas, in odiars, in tfps state, 
they are htTbivorous, and their taste for flesh acquired 
only on assuming their perfect condition. And in 

this group, Ukeuisp, stnictuTsI peculiarities of a very 
marked character, for we have here noth het<;romerou 8 
and pentainerous insects. We hi^e already mentioned 
some of the chief distinctions of o^r first family, the 
Jjantpyru/tp, for instance,—namely, their phosphorescent * 
luminosity, which wc arc assuretl is tlie beacon of love, 
the females being frequently apterous; "and as a seem¬ 
ing corroboration of this, tr is the female which is die 
most brilliant. They appear to possess a control over 
its exhibition, and which is evidently a w'ise provisipn ; 
for this “ beaming lamp ’* would attract their enemies as 
well as their friends ; and what was intendefl for their 
preservation and continuance, would otherwise be the , 
guide to their destruction. It is the under side of the 
terminal segments oi' the alKlomeii which display this 
brilliancy ; and although w^ have state<l attove, that we 
never ohst^rved thi^ phosphorr^K»>nce in the llrazils, we 
do not mean to i>ay that it is improbable, fbr the Brasil¬ 
ian R|iecles equally possess the analogous pale spots and 
segments, whence the light issues in ^host* European 
species wc are acquajipted with This family is very 
numerous, and contains many very ii.sturabyenera; the 
most remarkable are those with greatly developed an¬ 
tenna?, as Amifdete»y in which they consist of tit least* 
twenty joints, each of which throws off a long curving 
plume; Fhen^oden, also, where, however, the antennw 

V 2 
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retain the normal number of aleven joints, are not 
outvied in their beauty by the last, — for here each joint 
emits a double convoluted feather. In Lttmprocera, 
which also throVs ouf> from each joint a double branch, 
these arc porrect and divergent; but in otliers, the 
antenna' are simptb. In ttio typical the 

females are apterous ; an<Mn the fa-oxiinate Pftospfuffteg 
the elytra arc abl^riviatetl; in Luriola, they are entire; 
wid the species of the latter are soinetinii'S so prolific, 
‘‘that on a sunifiier’s night they completely fill the air, 
and sparkle abovt in tlieir erratic vagaries,^presenting 
an agreeable spectacle, and one which the Luvioia Itniica 
constantly exhibit; to our absentee countrymen. S{H'cies 
of the tliree lost are UiOse which cliiefly occur in 
Europe; the ty|M;, on v, ranging as far north as our 
islantl. Tropical cojii tries, and especitUly South Aim^ 
rica, seems to exuberate in them ; thus coiiipeiisatitig in 
an uilditional instance*, in those regions, by the prolific 
energy of physical phenomena and powers, for the 
debasenumt aiuV enervation of iiiteliectual and moral 
characteristics. Like the neigh)a)uring genus DrilnSf 
Latnpyritt fmlsAip4>ii snails; and the former genus is 
remarkable for its fleshy lar«a>form female, which, we 
believe, wholly live's w’ithin the shells of snails. 

(^91 ) I’assing to the next family, w*e apjH'Hr to enter 
, it by its pentumerous division, or those insects which 
have the greatest affinity to the preceding. "VV'e thus 
proceed by incans of Telephonts, — a ginus of universal 
distrsbiitioii:' MuUhiuun is distinguished for its abbre¬ 
viated elytra and ))romiiierit Vyes ; and in the next 
suli-fainily, titb Mrlprintes we observe Mnlnrhins^ which 
has the power of projecting from various {uirts of its 
thorax, under exi'iteinent and irritation, large fleshy ve¬ 
sicular ap|K*iidages, the uses of w|;iich arc not correctly 
known, lljirfueans of the next suit-family, the Dattyies, 
WT have ad intimation of the proximity of the Uteri to 
this circle, if not constituting a family of it; a very 
easy transition is eflected from the Triephorinar to the 
typical heteromerous Canthurida ; for io general habit 
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the insects are remarlaibly similar, esjiecially to an in. 
experienced eye. It is from this sub-family that we 
obtain the officinal CantharidP*t so extensively used as 
a vesicatory. Insects here, tgaiA, putlforth a claim to 
our consideration and notic4^, and arc not such trivial 
objects, or so despicable, «s it pleaslb many to consider 
theffi. For, thus ha^ng witlf the silkwonn clothed us, 
and tiiis clothing then gaily collcmred^nd decorateil by 
tbc cochineal insect {Coccus Cacti), the lights Up 
our hdUses with its wax^ and'with its hoi^y it ftimishes* 
our tables vith a luscious luxury; andavhen tl^ intem- 
{lerate enjoyment of this produces repletion and iuflarn. 
mation. another insist is offered us, 143 liie blister lieetle, 
to cool our fever, and to restdsa us tg health. Nor are 
the uses of insects oonfineil to Uiese few ; and {wrhapB 
the indirect benefits we derive frogi them are more suli- 
stantial than those which arc inora obvious; yet these 
necessarily involve the reflection oT how many thousands 
of our ftdlow creatures arc daily occupied in, and derive 
their whole means of living from, the*cuhivation and 
produce, and the manufacture of the priKluce, of these 
creatures. If we view their study, even merely with 
the eyes of the political economist, all this must tj^rike 
us; anil liesides, who can say that an insect may not lie 
discovered, which shall surpass all yet known in confer¬ 
ring lienefit on the human rare; and surely, when we « 
reflect on the devastation and injury caused by others, 
the study ought to be promoted u^Mm the principle of 
self-defence. With all ihgse, and the additiona> and 
su|)erior object to^lie obtained from their study, by its 
opening to us a large chapter of the wisdbm and good¬ 
ness of God in the creation, pray let us hear no mon; of 
entomol<^y being talked of as an idle and frfvolous pur¬ 
suit. To return fror^ this digression : the insect cslled 
** the Spanish fly,” is a beetle of a richly brilliant green 
colour; it is found throughout £urope; and within the 
last few years, it has occurred in great abundance itf 
various parts of the South of England. Whether our 
native species would be as efficient for medicinal pur- 
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poses, as those coining from a hoMer clirnate, we are un- 
prepaied, in the absence of the requisite experiments, 
to say; but it is certainly to be regretted diat such have 
not been made^ and 'ihat^. in lieu of it, paupers were 
employed in Suffolk and Essex to collect them and to 
bum them. In the East, racious species of Mylabri« 
and Lytta seem equally^'weil kiK,wn to possess, mnd 
are used for sin^ikir purposes. We msy here, again, 
ftirther reiipirk, that almost tlie whole of this family is 
"excessively prolific in the produce of individuals; for, 
of the ipajority^. in their |>roper season, tlnir peculiar 
habitats literally swarm with them. In this sub.family 
we observe very many striking structural peculiarities, 
notwithstanding a toleivbly general uniformity of ap¬ 
pearance, except! (kg o y in a few instances. Thus, 
in this type, we hpv> rooiiiliform antenna^; in Hy^ 
cltiuH, Mytahrin, ^c., these organs are considerably 
enlarged at their apex, differing generally in the imm- 
lier of their joints. (Kntut has them fusiform; and 
in Lytta they are attenuated towards their apex. They 
arc all more or less peculiar for the structure of the 
claws of their tarsi: thus, in J.ydus these are strongly 
serrated beneath, and in Tefraonyj they are bifid, 
as well also in other genera, and particularly so in 
Meloi^y which presenU, perhaps, the greaU’st divergence 
, from typical characters, if we except only some apterous 
females, of any insects throughout the Coieftpteni. They 
are soft, swollen insects, apterous, but having abbre¬ 
viated elytra, which are rounded at their extremity, and 
lap over each other, 'fhey possc^ss the property of 
exuding, wh^n captured, 'a yellow, oleaginous liquid, 
which stains the tingeis, and ha.s a somewhat fretid or 
faint 8mel>; nor. unlike that ejected by Coccinelhi; 
whereas that of Ttmarettu^ among the ChryfomelitUt, ia 
of a sanguMi ous hue, and more watery and profuse. 
Much obwurity still envelojies the natural history of tbe 
We/o? it has been assumed that those little Ptdindi^ 
found so frequently upon many «{>ecies of bees, espe¬ 
cially Andrerur, whence Mr. Kirby gave them a sp^iilc 
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name, is the larva offtlns inoect; aod that it resorts to 
the been for the purpose of being coiiVL'yed into their 
nests, to feed there upon the provision collected for the 
larva bee. Some degree of iilausibility Hs given to these 
statements, from tlie circumstance of very similaily con* 
structed and equally active creatures being bred from 
the*yellow inas'-es ^ eggs di^osited in excavated holes 
by the Melon ; and thus these H(ateti||?nt6 have rect ived 
the sanction, and grown into the belief, many eiiv- 
neiic fncoinologists. Hating thus had |lie seal of au^ 
tliority stfwped upon them by such juen as He Gt^er, 
Latreiile, St. Fargiau, anrf Krichson. it might be con¬ 
sidered rash to question their accura 4 *y«; for uiis opinion 
would, of course, be the resfll^ of careful and rigorous 
inquiry. There is, however, diawn out opposite' this 
formidable array, a plialaiix of iiieii, whose pa¬ 

tient accuracy of investigation is ig>i to lie itnpupiUMl, or 
their judgment questioned; fo/ here we have Swam¬ 
merdam, Kirby, Walckeiiaer, and Leon Dufonr, who 
all treat it as an error; and the strong^st pri)l>ability of 
correctness consorts itself wiili them. The first cir¬ 
cumstance that strikes us in the inquvy, is, the appa¬ 
rently infirm footing thaf tiic science stands upot^; for 
here we have a di‘>pute between iru*ii comjM'tcMit in every 
respect for the invesiigaiiun, whether a certain creature 
is a i»erfect insect,—for if it l>e a VviUvulint it must be so^ 
— or the larva of another in its first stage of «Ieveloj)e- 
ment! U|)on the very thresTudd, we have the strongest 
presumptive evidence that it cannot be the lattea; for 
success has neve^ accompanied even the greatest care to 
breed these supposed larvff* although many individuals 
have tried ; and they have still remained the same little 
active, hexapod, double-tailed creatuses they originally 
were,-—neither incre^ingin siae, nor altering in blia|K.‘,-— 
and have thus continued until they have a^ last dispersed 
or dietl. 'fhe arguers pro have attributed this to their 
not having projrer food, or some particular in their 
mysterious economy, insoluble even to the most anxious 
wish to elucidate the whole difficulty of the question; 

V 4 
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and) of counie, the argaers eon h#ve avaUed thetnsidves 
of it to Btreiigtheii their views. It mu»t not, however^ 
be inferred, that the |Mnnt has been canvassed for the 
sake of disputing oiil;*, fpr this would be beneath the 
great men whose names occur in the discussion ; but it 
is tlie circumstance^ of a factrbeing withheld from our 
knowledge, and continuing involved in its original (ob- 
scurity, even after the sehearchi^s of two centuries, that 
giyes a permanent interest to it. Curiosity has for a 
.characteristic an inveterate -diklike to be thwartetkin its 

I 

pursuit, and satistfaction ; and aji incentive utimulus is 
here given to it, by the assubied peculiarity of the case 
contradicting wbat we know of all analogical developed 
merit. Our view is, th<^ ^lere is a strong resemblance 
between tlie two rieati' •», but that they are not iden¬ 
tical ; and the probability of this is somewhat strength¬ 
ened, by tile larva olj^'tlie neiglibouring Cantharin being 
also much like these iiexapods. A further corroiiora- 
tion of our view is fleriveil from a statement made by 
Frisch, which appears to have Wen altogether over¬ 
looked in the discussion ; whether this has proceeded 
from laU'r entopioiogists feeling satished witii the 
luminous .sUiUMuent niuile by Latreille, of all tliat he 
knew of tlie history, derived cliicHy from De Owr, he 
not knowing (lennan, and the description of De tu'cr; 
or whether the subse(|uent inquirers have been uiicon- 
versant with the Gennaii language, and therefore could 
not test De Geer's accuracy, in whom the im)H)rtant 
omission must'have licen accidental,—we know not; but 
the fact is, that Frisch, who'wrbte licfore ITilO,—for it 
is in his ()th t-'rreatise, and we have an edition of the 
7th, dated 17ti8,— explicitly says, After Mumi'mia 
tneeejtjrire ehnnffpe of «ki», in the last of which they 
acquire their wing-shaped cases, dipy remain during the 
winter in thg clayey earth, where no humidity can 
reach them, until the following year, about the month 
of May.'/' Here is a positive statement made by 
an accurate observer, clearly from the observation of 
facta, and certainly without bias, as his remarks were 
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made more than lJiirt 3 i years before the subject was first 
BfKX>te<i. It is to be regretted that FriSch is not more 
ample in his particulars; for we are still left uncertain 
at what stage of the developeinen^ or at^hat <*hange of 
the skin, these very active creatures are transfonued into 
the heavy, dull larva thay become Vhen they have ac¬ 
quired their full siae, —in which state they are well 
known. The change, we conctSive, must Im? nia»le early, 
or these lar^ a must early bury themselves, and thqs 
avoi<l aletection ; otherwiife ihcir incrca.Hed size and ac¬ 
tivity wouy not so enriroly have escayed all accidental 
discovery as they seem to nave done. We have given 
more space to this subject, from its iK'jng one vC the most 
interesting inquiries eonnecte<^ with entomology, than 
our limits wmuld otherwise have jusiffied ; for, in )ioiut 
of interest, it is certainly not exceeded by the obscurity 
that hangs o\er the natural lusiorj^of the Sti/lopM ^—in 
connection with which we may here mention incident¬ 
ally, although it laars upon the point we have Ixhui al¬ 
luding to, that these Shflops* have IWc'U observed to 
have a hexapod parasite, which were tletected creeping 
out of the head of its larva, protru(|jng through the 
segments of an Andrfm. ' May not this la the larva of 
the which is thus necessarily found Tipon 

Ikhis, and occasionally upon Iwe-like Hies, /•>»*/«/♦>, 
Syrphufi^ &c.; their instinct being deluded by the n'sem- 
blance, when these Uipft'ra have alighted upon flowers, 
urhere these Pf-diruli have found theinscdves, having 
strayed from the bee when it visited the biossom., We 
throw this out as a sug^estTon. 

(2,93.) To pass on froin*thi6 iniercstitig subject, we 
ob»?rve some curious particulars of structure in this 
family, in the greatly etdarged head oil Howia, a spt^ciea 
of wliich, according^o Lansdown Guilding, is parasiti¬ 
cal upon the liee Xylw'opn teredo; and another species 
is disdnguisherl by its enormously developed mandibles. 
The closely allied Cimteo has largely iiicrassatorl posteW' 


* Wchtwood, Traiu. Ent Soc. ii. IM. 
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rior femora,—a structure obsermble in other genera of 
this family group, as we see in OncomerOj Notku», and 
(Edemera: these are, however, as is usually the case 
with anomaloiA structural features, a characteristic of 
the male insect only; an observation still farther exem¬ 
plified ill the most extraordinary antenne of the male 
CerocomiPf the description'^f whichwould scarcely convey 
a distinct idea of tl«e confusion of so heterociitc an organ. 
The same ^ex of the same insect has an equally re- 
• markable developement of the'*maxillary palpi; some 
of the inost str'king instances of curious/^>>alpigerou8 
structure, we shall find in the next family. In AViwo- 
gnathmBXM\(inatti^inm^ cognate genera, wc find the max- 
ille elongated into two i»leiuler filaments, half as long 
as the body, 'rhis ci ^ te seems to present several con¬ 
necting points with ottier groups ; thus, we have ut once 
an instance of it, by, means of Xotuxus, —which, by the 
way, is remarkable ibr its produi'ed thorax suspended 
over the head,—through Srydtwmus and the 
to the Predntoi^it. M e have also, from the vicinity of 
this point, in the atumnatt*!! elytra of Sitnrix, —a genus 
parasitical iipoti Osthia, one of the mason liees,'—an in¬ 
timate link of connection with the fourth family of this 
circle, the Mordrllidre; but it is evidently through Py~ 
rot'hroa that we approach our next family : — 

Pymexyloindrp, the name of which ex¬ 
presses at once their economy and habits, for in their 
larva state they are excessively destructive to timber. 
Index'd, one oY them, the Lpmexylnn mivaley was found 
so injurious to the ship timber in store in the dock- 
yar«Is of Sweden, tiiat Linnsus was consulted upon the 
best mode of rhiXiking the ravage; and upon ascertain¬ 
ing the truo'causj, he suggested a very effective one, — 
by the immersion of the timber u^der water during the 
brctnling period of the insect. The most striking 
feature in this small group of insects, all of which are 
pentame.'ous, (consisting, as yet, of only three genera ; 
for we doubt if Cupvs and Hhyx»ode9 teloiig naturally 
here,) is tlie remarkable maxillary palpi in their males: 
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these organs^ in are strongly pectinated;i like 

a band with many fingers,-—the joint representing the 
diumb setting off in opposition to tlie others: in Ly- 
mea^hn, they consist of severgl riunose branches, spring¬ 
ing out of a large basal cup'like joint: in AtractotTrut^ 
they are mare regularly «{)ectinated^ and this last has 


its ^yes nearly meaning on *the face, and very minute 
elytra, the body excessively Idng, the wings themselves 
expansive, and folding in repose merely longitudinally, 
and, df course, wholly exjjtosed. We suynise, from tha 
structure, ^hat it must be a most active insect, al¬ 
though nothing is knowll of its natural history, it 


being exclusively intertropical, wherg U is, iloubtlessly, 
die repn'seiitative of the two^other typically northern 
forms, and exercises tht're similar ftinctioiis, which are 


certainly to accelerate the decomposition of dead trcea, 
by iH*r!'orating them in all directi^s. This agency we 
have had occasion to notice in tilt* Htuttrichida’ an<l else- 


where. Nature thus operates by various means to ac¬ 
complish one end,—to clear away that Which has liecoine 
dead, which we cannot, however, here say has run its 
course, but has cuiisequeiitly lH.'comc pseiess,—to make 
room for that which has to live; and to prcslucc this 
n^siilt the more rapidly, for otherwise dead vegetation 
would stiHe the living, and choke its growth, she in- 
tr<Kiuees these little agents; thus every where exhibit¬ 
ing her prolific energy of vitality, by making all her 
pur])oses subservient to the extension of life and living 
beings in every possible fonn and organrsation ; for so 
varied are her plans aitd t^ur{iosi’s, and her means of 
accomplishing tliein so interminable, that the imagina¬ 
tion cannot conceive a new fonn that has not lK*en, or 
does not now exist, and its own comhinations ofold 
ones arc so monsyous, tliat Nature's nionsters are 
symmetrical in the com{)ariBon. 'I’lie insect world, 
throughout, extensively exhilnta these wonder-working 
phenomena, and displays conspicuously the» gigantic 
effecto of such seemingly insignificant and inefiicieiit 


agencies. 
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($ 94 .) Our next family, xhe^ordeUideBy is also of 
limited extent, although more numerous than the pre¬ 
ceding. They are usually small gibbous or humped 
insects, their loKgituditial section exhibiting the si^nent 
of a circle. Tliey are frequently large and thick in 
front, and much atUmuated b(thin<l; and in many, as in 
the genuine MordeUaf that extremity terminating iA‘ an 
exserted ovipositor 4 Tihey are all very active creatures, 
ti[Y>iig with great velocity and proiiqttitude, and to 
.faciliuU' this, m many gener^, the elytra are attenuated 
and abbreviatefl,,, as in Rhijnphorui, Kmen^Uu Myth- 
ditqxy &c., — the former of which is parasitical in the 
nests of wasps, ^iid all, in the inales, have Hobelluted 
antenna'; and the last ia- 00 active in its motions, and 
its elytra are so ibbt lated, tliat it has received its 
name in allusion to circumstances. It is with 

thest* insects tliat ^ Sundeval's extraordinary genus 
SymbinHf which is parasitical upon the Hiattfe^ must be 
associated,—the females of which, like those of JJrilugy 
are destitute of sviiigs and elytra, or even their indica¬ 
tion. 'fhe species of Mordclla are gaily decorated with 
markings, usually white upon a black silky ground ; 
Orch^via has the power of Jumping ; and Felrmtonia 
cunta'iiiH the largest in the family, which excessively 
rarely reach an inch in length ; the majority are minute, 
varying from two to four lines. The most of them 
have spurs at the extremity of their long legs ; and they 
are found almost exclusively upon flowers. 

Ouf'next family, Lvcma and its affinities, if 
it should really form a disVin^t family, or, rather, a 
constituent of our first famiiy, the Lnmpyridee, consists, 
also, of but few insects. This circumstance strengthens 
our supposition tbiit the requisite analysis will place the 
ClrridiT here, and remove these to^whcre we have just 
suggested. They arc very flat insects ; and some, 
especially the African genus LyntHy liave the elytra in 
the inalt^ enlarged, and circularly develoited on each 
side. In Chh>/>/«ron, these organs are not wider than 
the thorax at the base, but grailually enlarge towards 
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the apex, where theyaire considerably wider than the 
body. The legs and the elytra are usually considerably 
coinpressedf—the latter dilated and serrated, and inserted 
closely together upon the*faoa or foreheikl ; but in the 
Nepaul Tyloeerus, their liasal and terminal joints are 
greatly enlarged. In DivtyopiPWy the body is linear, 
as also in OmalimH ^and in hycnf the thighs are con¬ 
siderably thickened, and the head prolonged in front 
into a porrccte<l snout, witli the palpi ^ery conspv 
cuously exposal. Many of these insects ^e sub-cortical • 
feeders, an^ almost aU are gaily colourad. ^ 

We have already hazarded the suggestion 
that the Ch^rvltP should occupy the {yesent situation of 
the preceding family, and tholM be traiis{>os('d into the 
circle of the LnmpyrUhe ; in wnich cSse we should have 
another direct connection with the Prfdatorea in this 
group. I’hey have also a very chu^* and intimate con¬ 
nection with in our si'cdnd family. This is, 

perhaps, one of the prettiest families of the Coleoyttm. 
'rhey are tolerably uniform in figure, hlit ]>reseiit con¬ 
siderable differences in the structure of their anteniiie, 
palpi, and tarsi: their most typical fgrms exhibit the ' 
former clavate —the clava biMiig constructed of the three 
last joints, — the palpi securiform, and the tarsi pent.a- 
inerous. But we ha\e here, perhaps, the greaU'st suc¬ 
cession of changes and differences of combination in^ 
these organs, of any extant, in so small a family, through¬ 
out the Cidfiopteru. They are very gaily diversificnl in 
their markings, — pres<‘nting us with rich blues.and 
purples, agri'eable greeTis,* vivid carmines, and pale 
vermilions, in afl kinds of coinbinatiofis and spots, 
with bars of white or yellow, and very generally 
considerable metallic brilliancy. In those vwhich hdve 
distinctly five joints ^o the tarsi, Priorera has serrated 
antenna;, with the labial palpi securiform; Cylidrwt 
has the seven terminal joints only serrated; A.riua and 
TiUii«^ with the antenna; gradually cnlarginfis to tho 
apex, but the latter differing from the former, in all the 
{Nilpi termiuatiiig in a securiform joint; and F.urypus, 
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with a Bimilar structure, has the /bur first joints of the 
tarsi with a long membranous appends^; and in 
TiUus, the sexes of one have been considered generally 
distinct speciesi In i.those which have but four dis¬ 
tinct joints to the tarsi, there is a greater uniformity in 
the general structfire of thejintenns, although £no- 
fdium has its three terminal joints separated and '.ler- 
rated. Some of the aiYCcies of Cierue are parasites in 
the nests of ^certain mason bees ; and the genus Thana- 
•ttitHVH occurs upon feUeil treek and timber, — itr larva 
preying upon those of many of the wood-/!e(*ding ge¬ 
nera, as Apatf, Bmtrichus, 'Anobiumi &c. They are 
all very active insects; and some of the latter, in the 
distribution of their collars, and general fonn, have a 
remarkable re8emb^an{ to the hymeriopterous MutWee^ 
and whence they haM* derived their s(>ecific names. 
All these insects hav/*' the head rather wider than the 
thorax ; the latter cylindrical, and constricted at its 
base, or swoln almut the centre; although some, as Co- 
rymtPH and AVcW>Wtf, have the sides of the latter slightly 
margined. These arc found, usually, among heaps of 
'bones, or upon dry carrion ; and one of the latUT is 
celebrated for Ix'iiig the cause of saving Latreille's life 
during the sanguinary period of the French revolution ; 
in as far as the circumstance of its capture, in his pri¬ 
son cell, interested, through the medium of the surgeon 
that attended him, some influential scientific men, who 
stayed his debarkation to the colonies in a ship that 
was I'ltrociously foredomned to j>erish, with its cargo of 
transports, almost within sight m their native land. The 
largest species'occur in the'“Mexican genus Cymatoffera, 
and the universal Opihtst, Europe is rich in species of 
the family; •but >iew Holland appears to Iki tlu-ir me¬ 
tropolis, if we may judge from tjhe numbers, and the 
forms, we have seen recently imported thence. Very 
many genera are still uncliaracterised in this interesting 
group. [( 290 - 2 y().) W, E.Sh.] 
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CHAP. XI. 

ON'TKJC XFURChTTBA. 

• • 

(297*) t^>8i ihe las| order of tlic out 

survey^nust bo very brjcf^ sThce our allotted space is' 
drawing rajVidly to a close.^ I'he general ronitfruction 
of the insects we arrange under this heail, iias bcTn 
more than once adverted to. and theis rtiiks among the 
other tribi's of winged inseets*f%fHcip^tly demonstrated. 
The character of having four n'ticuIaUMl wings, as¬ 
signed to the order by the great fe^hers of Science, and 
by which all its typical families ire distinguished, is 
that to wliich we adhere; and wliich. in our estima¬ 
tion, is its leading distinction. Nothing definite can 
be drawn from its metamorphosis, whicfi Iwth Latreille 
and MacLeay are obliged to confess is “ varied." With ^ 
the exception of the Phn/gauidte^ whiclr can scarcely be 
termed masticating inserts, the whole of our neurqpte- 
rous families are provided with jaws, and many, like the 
GrgilifiiEy bite v(‘ry hard. Ily our former diagrams, it 
will have been seen how ])(Tfectly this order coincides# 
with all wc have said of the aqi'atic tvpk of Nature, 
where the head is of unusual size, and the; animal itself 
lives habitually in the w^tei^ Popular opinion, iiPthis 
instance, has fortiviaudy pro\;pd correct; for the dragon 
flies (^Lthfilulidie) are unquestionably the* pre-eminent 
division of the order, and tiius preserve their analogy to 
the fis&irostral types in ornithology. Hike the swallows 
and flycatchers, they ai'ize their prey on the wing, and 
watch for it from a fixeni station. In their larva and 
pupa state, they live entirely in tlie water; and even 
when they become winged, haunt the precincts thalf 
element on all occasions: they have the largest heads of 
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any insects in existence; and, like nearly all aquatic 
tribes, have great swiftness of motion. Next to these 
we ]ilace the Gryllida^ or grasshopiiers and locusts, 
whose heads ar. k^s (V.'velpped ; and whose upper wings, 
as typical of tlie livmiptera, are thicker, and more in- 
dim'll to bi'coine coriaceous t^ian the under: the under 
wings, also, in both, are seinitransivirent, and are folded 
when at rest: tlie.” arp all herbivorous, and thus again 
hnitati' the sub-typical division of the Ilrwiptera. Fol- 
• lowing these tw’O fumiliesy.wt place the FoT^rul'idiPi or 
earwigs, which ^us enter in that part of neuropte- 
rous cirde wliich touches the Colmptera, That this is 
their true stati(pi,,inuy Ix' proved by analysis; and is 
further conhrined by tluj^opinions of several writers un¬ 
acquainted with ih> heory we now maintain. “ 'I’he 
ForfivnUdip" »» MacLeay truly observes, ‘•'are, in fact, 
coicoptc^roiiK insects, with the metamorphosis and caudal 
appendages of true Orthuptvm;” to which we may fur¬ 
ther add, they are the thysanurifurm type of the whole 
of this circle. The insects forming the supposed order 
Strepffiptrru, we place as the next, ami the most alier- 
‘ rant family : th^*y are representatives of the Volroplttra^ 
and find their prototypes in several families of Ixetles, 
as wdl as in many of the parasitic genera in the hyme- 
nopterons and hemipterous circle-^. The affinities of 
these extraordinary insects, until the discovery of their 
most aberrant types, must ever remain a subject of 
doubt or dispute. Our own opinions have resultiH|f. 
froinjhe utter impossibility of locating them elsewhere, 
the absence of any other uisfinct group sufficient to 
fill up this part of the lieuroptcrous circle, and the 
opinion that some writers hold on their relation to the 
ForficulidtP^ I'lv; whole question, as it now stands, is a 
matter of inductive reasoning, and of the synthetic 
principles of arrangement, and as such we leave it. On 
the fifth and last di\ision, there can be no doubt. The 
l*hrpff(tryid(P are partly neuropterous ami partly lepi- 
dopterous inserts ; thus blending the characters of the 
two orders, and bringing them into juxtapositioii. Our 
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Epace will not permit gs to state those reasons whidi 
make us dcditie to view these five groups as onlera,— 
a rank to which many excellent entomologists have 
elevated them. The syti|ein pf rg(>reBentation; of itself, 
totally forbids this: the contents of the class rtilota 
must agree with tl)OMc of, the Apt^hi^ ami both must 
havf their definite i]|pmber of» prototy{)e8 in the classes 
of the vertebrate animals. « 

(* 298 .) The affitiities by which thf order is uniE^l 
into a^ircle of its own, imiy.lM* thus hriefl/ statcil. The* 
IJf>eUuHd<p comprise, beside the sul:\ffamily of that 
name, the ^pmeleoninatt the PatMVjtintBf the ’termium, 
and die gtmus Mautispa; which latt^y appears to lie 
only a representation of the \W leave these 

families for the (irpifidm; of «^ich flic genera Mantis^ 
Grpllus, Litcusta, Arridium, and IHattiu fonn the 
types of the sul>-families, and represent tliose in the 
JAMlnlidfr, The cri<‘kets seeni*to open a passage to 
the Farficnlidoiy which, with the Stplopuhe^ ctmtain so 
few genera, tliat we shall not venture t# 4iesignate their 
rank. Finally eoine the Phrpganida>, the leading divi¬ 
sions or suh-fainilies of vrhieli are.thc gimera Epfa^nwru,* 
Phrpgaum, JIrmeroUiuH, Pvrla^ and Paorus^ Kacli of 
these correspond analogically, and in precisely tliel^aine 
order, with the primary types, alreaily enumerated, of 
the LUteliutidfit and tlie (irpUid(t. W'e look upon these 
latter as the typical ami suli-typical groups ; and thi* 
lllther three as aberrant. A brief notice on the princiiml 
genera, in each of these, is all that our 'limiuat gjiace 
will now admit of. 

(!299*) The lafge group #f insects, here treated col¬ 
lectively as NruntpUra^ present consirlerahle <Iift*ere«ces 
in their structure, transformations, and fconcgny; ind(>i*d, 
so much so, that modern systeinatists have concurred in 
treating several of life subdivisions, of which they are 
here constituted, as distinct orders. Without reference 
to these views, we shall give some fewparticularf^of theij^ 
natural history in the order of succession above laid 
down; and, in consequence of the difficulty of finding 
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general characters to combine tli^ succesaive groups, we 
shall treat the sub-families independently.of each other. 

(500.) The insects constituting the LibeUulinm are 
well known to ai^l persi^sv^ho knowaiiy thing of the coun¬ 
try, as flragon flies. They are essentially Hying insects; 
and the four poweAul organs ^whereby they accomplish 
this faculty, causist of usually a j^dlucid glassy mem¬ 
brane, whic!) is clofii'ly, aiul tliickly covered ivith a reti- 
cpiatiori of nervules; w'heiice, car’ iioyj\Vt as the most 
.typical members, they give a* name to tlie entireegroup 
calle<l from tht*ip A'auroptfira, In velocity of flight, 
and the )»ower of its protractl'd continuance, they doubt¬ 
lessly exceed al^ other insects; and Leeuwenhoek re¬ 
cords an instance of a swallow IxMiig unahle to overtake 
one, which it i.un\5ri< . d in pursuit of for some time. 
They have been divi«u;il into two groups, of which Li- 
Uriluhi and Aprhm foim the resjK*ctive ty|ie8, — a sub¬ 
division supported, in some degree, by differences in the 
structure of their larva*. The characters, upon which 
it is founded in the perfect insect, are, that in the former 
the head is glolKKse, and, in repose, thewingsliaveahori- 
* zontal distended jiositioii; when*as, in Agrion^ they arc 
uiiiU'd vertically over tlie body, like tlie butterflies, and 
tlieir*'hea<l is transverse. Several exotic speck's of the 
latter genus are remarkable for the length and slender¬ 
ness of their bodies: thus, the Jjiprion Lucretia from the 
'Brazils is 51 inches long, and its l) 0 tly scarcely more 
than the eighth of an inch thick. These gay iiisect^r. 
may^ be observed sporting in every variety of evolution 
over iK>nds and brooks, to H4iiiSi they give considerable 
animation; and it is here thxt their entirely aquatic larvie 
pass their lives. These, which undergo an incomplete 
nictainor])husi8, progressively acquire the rudiments of 
wings; and w'ben they have attained their full growth, 
they creep up the stem of some water plant, and fixing 
firmly by their legs, the skin splits dowm the back, and 
the per^t insect creeps out. A very sliort time suf¬ 
fices to expand its wings, and it then sweeps forth a 
deniaett of ^e ahr. In this state it is remarkable for its 
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very powerful roanclibl«,—organs which it possessed of 
fearful capacity in its preliminary stages, but which 
then had the ac^junctivc assistance of a singular appa¬ 
ratus, which, in repose, cavera thtiilower*portion of the 
face like a mask; but which, possessing a lengthy joint, 
the insect has the power uf projtlcting forwarrls; and it 
ihui^ forms a prehensile orgaif, by means of its lateral 
articnlatiKl hooks, whereby tbs orcat«j|e seises its prey, 
and conveys it to the mouth ; and this is ||oubtle8s to 
compensate forits imperfeef means of progression through 
the water, i^’he eyes of the larger genoraof th^ perfect 
insi'cts—-for instauce, of Clf*kttn and lAheUnld -occupy 
nearly the whole of the head ; whiij|t /''ah\vfi*rpjr and 
Lfstfs are distinguished for th^williant tnetallic colours 
of their wings and liOilies. They are all natives of all 
parts of the world, throughout whij^h they are tolerably 
equally distributeil. 

(301.) The MYRMKnonK.oNTiN*« differ considerably 
from the precwling insects; thus although they have 
equally prominnit eyes, they have nevfrr ocelli; their 
mandibles are corn]>aratjvply small; they have lengthy 
palpi,—organs w'hnlly deficient in the'preceding; and their 
antenna;, instead of Ix'ing subulnteri, as in those insects, 
are here, although short, considerably clavated, and the 
club is compressed and curved. These charactc?rs are 
sufficient to distinguish them from the preceding, did ^ 
not their larvir totally disunite them. 7’heir economy, 
fit this stage of their existence, is exceedingly interest* 
ing. This larva, even more unlike the former, thou is 
the perfect insect^ inhabits dry sandy situations: here 
it forms a funiieLshaped holTow, the superior edgcf of 
which, when the larva is approximate to its full growth, 
ore about a foot in diameter; and the sides aw formed of 
such loose sand, that^any insect approaching the edge, 
inevitably slides down; where, at the inverted conical 
bottom, this creature lies with merely its larpe man¬ 
dibles protruding, ready to seize the unfortunate crea-* 
ture that enmes within its grasp, which is sucked com¬ 
pletely dry. Having thus exhausted its juices, ttw 
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husk is placed upon its head and and a sudden jerk 
casts it beyond the outer circle of this pitfall. It forms 
tliese cavities by shuffling backwards with its pointed 
abdomen in a spiral cUrecpon,i. rejecting, as it proceeds, 
the BuiterliuouR sand, by a jerk similar to tliat by which 
it throws off' the e£se.s Hjf the; insects it has devoured. 
It is a short plump creature, with the head flat absvc, 
but convex Ix'neatjii ; ,add the mandibles are slender, 
fpreipute at theif extremity, and nearly one third die 
.length of the body. It has Kix short slender legs ; the 
posterior pair U‘ing distorted in position,facilitate 
thv peculiar regressive motion by which it forms its 
burrow. M'lien arrived at maturity, it forms a circular 
cocoon of silk, hy tnei 'is^af the spinneret at the apex of 
its ulMlonien ; and^ ai ■ r a short [HTital, the insi'ct itself 
comes forth, and is riisproportionately large compared 
with its pupa; for, ijYtrr quitting the case of the lattiT, 
it rapidly expands until it has acquired its full size; 
when its parts harden, and it sails forth to revel upon 
the nectar o^' flowers, for it has now lost its carnivorous 
pro]>en^ities, and its life henceforth is u ** perpetual 
’feast of iiectur'd.sweets." Ueauimir has oWrved, that 
they will fe«l upon fruits, especially plums. A fur¬ 
ther' coiifirinutioii of the striking <litferences bt'tween 
the precetiing and the present families is, that the latter 
rarely fly <turiiig the* <lay, but chiefly towards evening ; 
'and, in repose, their wings are roofed over them like 
those of moths ; wlu-rean the former fly only during 
the .hrighu-st sunshine, and the position of their wings 
has liefore lieeii shown. Ctbs^ty allied to MyrmertUtion 
is the gt'tius Aurtthiphu*. 1'hcir larvk^ are considerably 
alike, bnt they do not, like those of the fonner, make 
conical tra^ia; and, Ix'sides, their progression is for¬ 
wards, and not Wkwards. The perfect insect is ex¬ 
tremely like a butterfly ; it has antenme as ^^ng as the 
body, which are suddenly kuoblwd at their extremity ; 
their wpigs are more or less triangular, and variously 
s{iotte<l or marked; hut tlicy have a slow and heavy 
flight. 
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(302.) Our next aib-family, the Panorpin a;, are 
peculiar for the possession of an elongated rostrum^ at 
the B|)ex of which is the mouth; and in the typical 
genus PamrjHt itself, tho abdomtii is lengthy, attemi- 
ated, and recurvctl, the terminal segment iK'ing con¬ 
siderably swollen, and having ^irenensile chelie at its 
exttemity in the male. From the resemblance of this 
appendage to the tail of a «sc(vpion, they are ealled 
scorpion flies: they occur abundantly ineadowi, 
aboutstbe sunimiT solsiic^; * 0011 , although ho coniinoii,* 
they are unknown in their larva stale. In diis same 
fuinily, we yliserve the ajiterous small North'‘rn genus 
linrenn^ in which the ovipositor of tly^ ftmiale is formed 
not unlike that of a (irfif/vti, their males only have 
the indication of wings. 'I'his ge^iis occurs in the 
northern parts of this island, nsua^ly during the w'inter, 
and it has even been caught tiip||ing along upon the 
snow, at a jieriod when coniplcte*1orj>idity suspends the 
animation of the rest of the insect world ; excepting 
only, also, the little aiiUTOiis another Northern 

genus, but belonging to the eircle ot* the Dtpln-n, wliieb 
is found almost exclusively upon tin* iitiiow. M'e here,* 
ill this s.ub-fainily. further t>bsci've the Joiig-Iyrged 
genus JJitfiirtix^ ami the |{»ng-winged A'/wo/i/ero ,• the 
former roeinbling a 7’ifot/it, but liaving four wingw of 
equal siz<*. In Xrninftfcra, the anterior wings are large^ 
ami nearly circul.ir; and the ]>ovieritir pair very long 
and filifunii, being usually at h-ast three timeK the 
length of the lK»dy; in the lorm of its jiroboscis^ this 
genus makes the transition to tVioerVe, and thus con¬ 
veniently associates here instead of in I'Amiecttoti with 
Mtfrmffo/ron ; for (Iwrhta, although in alt the ot^*r 
particularH of structure it rt*scmbW*s iPuum’pa^ has not 
the prolonged rostirtpt the latter. It is a native of 
New liolAand, that w'orld of wonders in its animal and 
vegetahh* forms. 

(.W3,) Passing to our next family, the Ti:i^i-nNJi, 
we come to the only trilH'* of insectH out of the circle of 
Hymenoptera, which exhibit social babita, Man mea- 
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sureB every thing with direct reference to himself; and 
as it promotefi his good or ill, so does he pronounce 
upon its worth or worthlessness. We admire the eco¬ 
nomy of the bees, and s|]ieak with rapture of the indus¬ 
try of die little chemists which gailier those stores of 
the fields, that, bu( fof them, would evatle our acquisi¬ 
tion, and wc then fraudiritMidv rolsthera of their fabrd- 
earned treasures ws' execrate the devastations of 
although it is the sedf-same impulse which 
«directs the energies of each. *' Man, in his tyranay over 
Nature atid ?iatun*'s free denizens, forget^ the justice 
of, the retrihution, and exclaims against it a.s an evil, 
heedless of the.multirtidinouK evils which his own pra- 
vity scatters around, a 'pwltich freqm^ntly have no ob¬ 
ject beyond their \vil<' Uiess. Jlut he must hen* submit, 
and with patience siMlor what his sagacity can rarely 
avoid,’ and to proini^'this, he must set* in it hut another 
instance of tiiut genet*.!! law wltich iinhues all creaturt;s 
with dte instinct of self-preservation and the ardent love 
and protecti'Mi ’of their young,— that universal nrapy^ 
which overcomes <dl obstacles, and is resistless in its 
• efiecls. 'riiese . insects form very large coiuinunities. 
consisting of individuals of four difiemit kinds of 
W'iiijl:ed males and females, and of soldiers aitd neuters 
which are apterous. In the former, the four wings are 
equal, with the muinition of the disk olisolete,—a charac¬ 
ter not foutid elsewhere* among the Xntroptrm: and the 
HpttrouK iinlividuals have strong maitdihles. There is 
sonv;; <livt*rsttv of opinion respecting the latter; and na. 
turalists are not tleeitled whetYier tliey are the ]irelimi- 
narj’ stages o4' the insect, ^>r in<lei»entL'nt and jierfcct 
states of existence r-they, however, constitute the major 
port of the oominunity. and exetrute all its latiours. The 
information that we possess upon ^heir internal economy 
is very imperfect. All that we know as certain is, that 
the difierent species cunstnict different nests made of a 
Iniid of,.hurd mortar, consisting of earth or sand agglu¬ 
tinated together,— some of which are like a cluster of 
sugar-loaves of difierent sizes,—-the largest being eight 
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or ten feet high ; the vests of others are cylindrical, and 
are not more than two feet above the grouu<), with a 
roof extending on all tndes beyond the lateral walls ; 
others, again, build in»the,up))er branches of trees, 
sixty or eighty feet from the ground; and in countrieh 
where trees abound, they.excavcie &id occupy tlieir in¬ 
terior. Thest* inserts always work under cover, and, 
unless by accident, they are ev)H>Bed to sight; an<l 
they thus construct subterranean galleries from their 
nests,* wherever their <iesUuctive propensities inclilK; 
them to wjgider; and ih attacking houj^'s, they eat into 
its timbers, gnawing tln'ir^galleries longitudin^ly in^ its 
centre, leaving only the external crust ^ and thus, when 
their depretlations have l>een ^tensive, not an article of 
furnitun* in a houKt* is friv fr^iii tl^s dilapidation, and 
upon the least forcible touch, or ^irst wind, ail falls to 
pieces. The feeninlity of the fen^les i»i truly astonish¬ 
ing; anil she is as much an olijfct of solicitude to the 
workers, as is the queen among the liees. She and her 
partner are incarc«'raU^d in a cell by tlie neutt'rs, and 
they are there regularly supplied with food ; and after 
impregnation, upon the enlargement of the ovaries, hei# 
alslomen sw'ells to the enormous size of or *2000 

times the rest of the laxly; and as soon us she iK'^ns to 
lay eggs, these areetuiveyed away by the neuters to their 
prepared cells, which, in conjunction with their inaga< 
zines of provisions, occupy the intt>rior of these ne*>t^. 
It is said that she lays as many as 80,000 of these eggs 
in the ctnirse of twenty-four Inmrs,—a'fecundit^ that 
would speedily overw'hAin*the earth, were it not pro¬ 
vided that but Comparatively few reachb maturity, and 
the great majority serve as food to birds, and Ixrasia, 
and fishes; and the natives, also, of t\}c trypical regions 
where they occur, cook them and eat them asadf'licacy. 
From the great resemhlanoe of their manners to those 
of ants, they have been called ** W'hite Ants.” But 
the true ants are their mortal enemies, and prey upi^ 
them with the greatest voracity, especially at the iieric^ 
of their swarming, at the commencement of the tro- 
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pical nuns,-^ tlie only time whe% they voluntarily make 
their appearance abroad. Although^ probably, all are of 
tropioal origin, a few species have located themselves in 
the South of Eprope;,,but^it isyto be hoped that the tem* 
perature of our climate is too variable and cold to suit 
the constitution of t^oese insectit; and although commerce 
has imported many evils tin concurrence with its bene¬ 
fits, we heartily dopre9a{^ the possible introduction of 
such unwelcome guests. Other allied forms, but which 
^are not socidl in their habits^ arc found in EnMa and 
Oljfutha, ' , ^ 

The last sub-fainMy of this first circle, the 
JthnphidiincBf hqve^ in the structure of some of its con¬ 
stituents, a <lirect inti .'pCion of the proximity of the 
next circle; for th^^gerv s with its lengthened 

neck,•ami raptorial anterior legs, is a complete resem¬ 
blance of MantiM itself. It has short clavate anteniue ; 
but the elongated necl» is also the characteristic of the 
family,—for the genus Rhaphidia, of which it is bcsirles 
formed, likev/ise possesses it in a remarkable degree. 
The latter insect, in its larva state, is very voracious, 
f|)reyitig upon every otlur insect it can seize upon ; it 
occurs chiefiy in woods, upon the stems of oaks. The 
geniA is as yet known only as European, and all the 
recorded species we possess in this country. Of Man- 
tiftpa, the greatest mimher of species appears to occur 
\n America, although it is found all over the w'orld ex¬ 
cepting New Holland. Some of the species seem to 
indiimte a strdng affinity, in the structure of their wings, 
to the genuine anterior half of those 

organs being.occasionally &eini-coriaccous, which is a 
departure ^from die otherwise exclusively memhrana- 
ceous struetpre Qf these limbs throughout the circle 
before us. 

(805.) We now enter the family of the Grvm.idjG; 
die first suh-fainily of which, the Mantints^ contains 
^0 very different ty[»es of form, — namely, Manti* 
and Phasma* Their habits differ as much as their 
Btructiure: the latter being herbivorous; whereas the 
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former are camivoroiip, and of a very 8an|;uinary and 
rapacious disposition. They are long and ^nder: the 
head transverse and smalls with a pair of long, slender, 
setaceous antenpa; at the jynction of« the head and 
thorax; the latter is attenuated, but dilates immediately, 
forming a linear, parallel, someWhac flattened tube, with 
itsssides margined ;• and whith has an articulated flexi- 
bility at its junction witl 4 *t(}e giesothorax, and is 
more than a third the length of th9 body. Attach^l 
to thia in front, and apprOxijnate to the head, are a pai; 
of comparatively stouf legs, the peculiar construction 
of which, adapted for the Seizure and rctentior» of pfcy, 
has acquired for them th«' name of,raptorial. The 
insect itself lieing slow, an<L without much museular 
energy, and its nature n'quiring a Mtrge supply of food, 
it is furnished ^ ith this organisatinn, that, when Vurking 
insidiously about, its purpose ij «lisgius(xl under its 
form, which conRi«lerahly resembles th(' parts of u plant, 
although not so much so as we shall observe in the 
2*huAMhi(r; and when arrived within a cimvenient dis¬ 
tance of its prey, it darts forth these limbs and captures 
it. To give them the power of grea^ter expansion, thi 
coxie are elongated, being nearly as long as the femur; 
ard the trochanters are so articulaU'd, that thty^dinit 
tf great variety of motion. The tibia', which are half 
the lengtli of the femora, fold back upon them, which 
admits of the two latter acting in concert as ])rehefl- 
sorial organs; and that th(') may effectually secure their 
prey, they are densely serrated longittldlnally with a 
double row of short aRdiAcute teeth ; and the tibia is 
furnished, besitlt^, at its (^ctremity, wiUi along curved 
hook, and, together with the long tarsus, i|jliich is at¬ 
tached externally to the latter, thus ^qui(ing additional 
and wider range of action, draw conjunctively wdthin 
the scope of the raptorial apparatus their destined 
victims. A striking illustration of how easily man is 
deltided by hypocrisy and false appearances, is afforded 
by the variety of names and religious character tnis 
blood-thirsty creature has acquired in all countries 
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that it inlLibits. By the attitude it assumes when 
larking for its prey^, or advancing upon it—whidi is done 
by the support of the four posterior slender legs only, 
whilst the headjind pijothqrax gre raisetl perpen^cularly 
from the boily, and the anterior raptm-ial organs are 
folded in front,—itf greatly resembles a person praying; 
whence in France it is called /e Pr^eheur.; in Provence, 
Prego^Diou; and iq^otl^ef countries it has similar names. 
The Turk says it>points to Mecca; and the Hottentot 
pays it religi6uB observances. * Burmeister acquaints us, 
from the infom'iation of Zimmerman, with sopie singular 
facts con'nectcd with the Nt/lth American species, the 
M. Carolina, He says, a specimen he possessed ** was 
caught on tlie 3d of O.piber; on the .^d, it laid its 
eggs: this was ndued tiowii. I was now prepared to 
expect the death of my Mantin. This, however, did 
not take place; for sl^e continued to devour daily some 
dozens of dies, and' 'occasionally large grasshoppers 
and young frogs; and it even consumed lizards three 
times its own length, as well as many large fat cater¬ 
pillars. By this abundant fare, its abtlomen began to 
ewell considerably; and on the 34th of October, it laid 
eggs a second time; and after this business was over, 
which occupied several hours, it recommenced feeding 
upon every living thing that was put in its way: its 
abdomen swelled up again, and 1 fully expected to see 
it lay eggs a third time; but this was tloubtlessly pre¬ 
vented by the increasing cold of the November nights; 
and in December, I observed that the tarsi of the crea- 
ture had dried up and beconfe bseless. Its death now 
evidently approached, and tftis took pWe on the 37th 
of the saii|p month. Whether it was impregnated 
before it camg intp my possession, 1 do not know; but 
from the beginning of October to the end of December, 
it lived solitary in a glass. I'he eggs of the first gene¬ 
ration were hatched upon the 36th of May of the fol¬ 
lowing year. An interval of three weeks had eUpsed 
between the laying of the first and tlie second lots: 
I therefore thought a similar time would intervene 
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between their hatching; but in this I was leceived, Stit 
the sec(Hid brood left tneir shells three days after the hrsty 
viz. on the S9th of May. 1 now had ray room full of 
young Mante*, 1 fed «K^me^wit|j sraal^flies^ and their 
actions and mode of feeing were precisely like those 
of the older ones." Th^ aiitenM« %( the ra^es of some 
ar«bipectinated> as jn Empugff, BltpharU, and Harpax; 
and the resemblance to vegetables,is considerably in¬ 
creased in odierS) by the foliaceous appendages of their 
legs ai>d prothoraXy as in Jiyipew^utty PhyUbcrania, j 
and tills resemblance i* enhanced by usually green 
or grey coAurs, and it is ftirely that they exhibit a me¬ 
tallic brilliancy ; the genus however, displays 

this peculiarity, espt^cially iii^ specfes we posfM'sa from 
New llolland, althoogh the^eiiur^is usually Indian. 
These insects have a wide geographical range, —»being 
found in all the hotter regions of %he earth : the extra¬ 
ordinary little Krumophila, with tts abbreviated elytra, 
appears, however, confined to Nortlierii Africa, and the 
contiguous parts of Asia, where they are Uie inhabitants 
of the most arid sandy wastes,—skipping about upon the 
surface of the burning sands, os the Ilydnmmira d<^ 
upon the water. 

(S0().) In the extraordinary peculiarities of pcfsonal 
appearance, the Man tin fc arc far surpassed by their 
near neighbours, the PhnmninePf in which vegetable re¬ 
semblances are quite complete; for their wings and theh* 
elytra are frequently perfect leaves, as in Phylliuni 
cifolium ; and where this is not the cAse, the body is 
lengthy and cylindricalf like a dry stick or straw.* The 
latter form is sfrongly exlfibited in IH^ra Chronog, a 
native of Van Diemen's land, — an insect in which the 
body is eight inches long, and whjph lyis very snikU 
wings; others are totally apterous, as in Bacteria and 
BaciUug. In Eciafottatna tiaratumf and Eiirycanthua, 
monstrosity reaches its acme; the former has dilated 
■pined legs, a swollen body, with foliaceous appendages 
also spinecL In others, again, the male is wingect, and tbe 
female apterous. Cyphoerania exhibits species with the 
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largest winjs,andal8othe longest insects; and their wings 
are usually of a delicate rosy tint; but we must hasten 
on to the Gryliinec, which, although forming a small 
group, are of aprcry nyirked character. They are usually 
robust. In Schizodartyluiy a native of China, the tarsi 
arc elegantly lamehated laterally; the tibite are very 
spinose; and the extremity of their ,hemelytra arebfflu- 
tifully convoluted. ^The domestic cricket l^longs to this 
group, whose chf^'erful chirp enlivens the farmhouse 
hbarth. If^e we have also the remarkable Xj/«, which, 
like (iryUotulixij is a burrowing insectbut in the latter, 
the extrikonlinary palmated interior tibite, very like a 
dilated hand and fingers, — the structure retpiisite, as in 
that of the mole, for it h.\trrowing habits,— reaches its 
highest perfection,'*an<. *^0 which we find a sort of ana- 
logiea^ resemblance in the anterior tibia' of the burrow¬ 
ing CnmbififPy and iff the structure of the protborax in 
the genus Chiron, 'I'ke little Splmrhim avrrvorum is 
an inhabitant of ants' nests: its four anterior legs are 
slender; it is quite apterous; and has, perhaps, the most 
largely developetl puNtcrior femora throughout the circle. 
4t is supposed tlial it feeds exclusively upon the roots 
of plants. Kqually apterous is the genus Cylhiflrofies, 
an e!<#ngatc cylindrical insect, and one of the most ex¬ 
traordinary forms throughout'the gropp. 

(S07-) In the IfOrustinfe, we find in the genua J*/ero- 
chrffsa, a reniarkable similitude to Many of the PhuM^ 
imiKCy in the resemblance of its elytra and wings to 
leaves, but froni which group its saltatorial legs remove 
it. It is difficult to draw thesti^ct line of separation be¬ 
tween these and the preceding group, excepting, perhaps, 
in the number of the joints of tiic tarsi, which are here 
four; their an ten me are equally setaceous, which separates 
them from Arridinm: they are usually more com. 

pressed in form, and less robust; their tarsi, besides, have 
a vesicular sole. In some, as liradyporus and its allies, 
the head is exceedingly large, and in Anogtostoma, in¬ 
sects frofn New Holland, there is a remarkable develop¬ 
ment of the mandibles. In the division with smaller 
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heads, we observe the lemarkable Aeridopei^, also fkom 
New Holland, in which the female is short, convex, and 
ovate, and the male elongate and slender. It is in the 
genus Decticus, belongii^g to^ thjj group, that we find 
the species caUed nerrucivorus i ^hich has its name 
from being used as a specific to eat away warts; pos¬ 
sibly this is effected«by the acrid secretion it instils into 
the wound it makes with its ^Aiandihles: and it is the 
closely allied typical genus Jjicusta v%ich offers us, in 
the vi^idisHmaf our largest ijative species. * , 

(sS08.) The next family, the AvryiiiitBi constitute 
the true gr^shoppers,—iifttects whose song and vivacity 
give cheerfulness to the noontide lan^^pr of a summer's 
day. They are distinguishetL chiefly by their antenne 
being shorter than half the lei^th off the body, and dis¬ 
tinctly articulatc<l; the posterior legs l)t‘iiig alwayMalta- 
torial; their tarsi three*jointed, aAl all the tarsi alike. 
Some are apterous, as Butriichoternx and Proscopia ,— 
the latter very much resembling one of the stick-like 
PhasmincB, There is greater uniformity in the struc¬ 
ture of their wings than throughout the rest of the 
circle, and these organs in repose form a very com-a 
pressed roof over it; and the four are always of the same 
length; the true wings having frequently considerable 
expansion, and oftenPgaily or gaudily coloured, — 
sometimes being of a bright scarlet, or of a rich purple, 
as are the insects' themselves, although greens are th^ 
prevalent tints. A leading characteristic in these in¬ 
sects is doubtlessly tlie diversities of stricture observ¬ 
able in their prothorax,^ilich, in Acridhim, is usually 
produced, posterforly, as Idtig as the bo4y. In 
alis, the antennie are fusiform, and the head is remark¬ 
ably formed, having the forehead consi^eraljly produced; 
and in Pneiimora. the abdomen is inflated into a 
large semitranspareift bladder: but the (Edipoda mi- 
gratoria is the species which has obtained the widest 
celebrity, from its assumed migratorial and destructiire 
habits. The narrative, as regards their flying to oon^ 
siderable distances, is possibly fabulous; but there it 



$50 NATUBiL ABBANOBUENT OB 1K8BCTB. 

t 

no questioi^ tint in some yean; in which they have 
acquire4 excessive prolificness^ they may make de¬ 
structive excursions. All books on entomology are 
redundant with its hiftory: we shall, therefore, on ac¬ 
count of our limit^ space, proceed to the BkUtina, 
which, probably, would more properly come into our 
third family. These are < distinguished by their elytra 
lapping one over the other, and being entirely coriaceous, 
beneath which theSvings are folded longitudinally: their 
^nUmnie areWtaceous, and th^ir legs all cursorial/ with 
pentaTnerous tars’. Some genera, as usual, ^re entirely 
apterous,'—at least, winged individuals have not yet been 
seen belonging to them; and this is the case in the New 
Holland Polyzosteria -tyne of the largest insects of 
the sub-family, and'v iiicn is of a bronzy metallic tint. 
In Ptryupbrnritt and Iletcroffamia, the male is winged, 
and the female apterous. Tlic majority, however, are 
winged insects in theit final condition. They are lu- 
cifugous, and feed chiefly at night. Commerce has 
introduced many S[>ecie8 to our sea-ports, some which 
have gradually spread all over the country,* two of 
♦which especially, ^thc common black beetles, the Peri- 
planetn Americana and Orimtails, are found in kitchens 
and i^arm cupboards where provisions are kept: when 
at large, they generally occur *in obscure places or be¬ 
neath stones, and sally forth,, after night-fall, in search 
df their prey. They are usually of a bright or dark brown 
colour: some are livid or testaceous, as, for instance, 
Btahepa gigant'eat which is the largest in the circle; and 
a few are gaily coloured, as ’'In^orydia and Phoraspis* 
We And at large, in our wooils, and beneath stones, the 
Blatta Laponica and Germanica. The remarkable cap¬ 
sule which contains their eggs, is a phenomenon oc¬ 
curring no where else in the insect world, as it is formed 
within the abdomen of the female: it is an oblong, 
flattened brown sheath, within which the eggs are de¬ 
posited in two rows; and the female carries diis attached 
to her abdomen until the eggs are nearly mature, when 
she lets it fall, and the compressed edge bursts opes, 
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and the young creep forth rvith the ehell^of the egg 
still adhering to them. 

(309>) Our next family^ the Forpioulidje, is a group 
of still smaller extent^ which are known by the name of 
earwigs^ and are distinguished bySheir abbreviated pa¬ 
rallel elytra, — thus resembling ^th^ StaphylinidtPt and 
wh^jmby the Coleoptera and Qrthoptera seem in some 
measure connected; and also b^heir elegant delicate and 
expansive wingj, which in repost^fold an radii diverging 
from ^ nearly central spo^ Their tarsi ai% trimeroul; 
and the a|)ex of the abdomen is furnished with a couple* 
of elongate %urveil horny f)rocesseB, wliich art? usui^y 
forcipate and capable of being used as prehensHe organs^ 
being articulated at the base: ^c ant^iiAa' arc setaceous, 
and variable in the number oi«the ioints. Some, like 
some of the JBlattina;, are apterous. I'hese peculiarities 
and differences of structure have sled to generic sub¬ 
division. The female covers her^^gs os assiduously as 
a hen; and a similar instance of this brooding we have 
already observed in the Hymeuoptemi in the genus 
Perga, The Fotficulw arc very destructive in gardens, 
to flowers and fruits, which they much deface; but the« 
lukd reputation they have acquired, andVhich their ver¬ 
nacular name implies, is not merited, and the cirtum- 
stance totally fabulous. tJt is unfortunate that such 
reprehensible mistakes should exist, as those which attach 
to very many insects; for they tend to foster prejudice# 
which necessarily obstruct the progress of knowledge, 
by making objects abhorrent to inspection, which, when 
investigate, present as Hurge, but a more readily acces¬ 
sible, field for instruction, delight, and imusement, as 
any throughout nature; none of which, however, surfiass, 
perhaps, the extraordinary little parasites which forfli 
the contents of onr next sub-family, ~ 

(310.) The Styih^id^, or Strepsiptmi, The situ¬ 
ation of these insects is one of perplexing interest. 
They are parasites upon some of the genera of bees aigl 
waapB ; and the peculiarities of their structure dhd eeo^ 
nomy have made them a problem which eAtomolc^ta 
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luive not yel solved. The first discovery of cndi 
insects was made by Rossi, who found it upon i 
Untes GaUica^ and established for it the genus 
and Mr. Kirby subsequently observed a 
ing from its obtected^pupa«case between the abdo||Uiial ^ 
segments of an AndCrna. The whole structure.of Ikeilb 
Insects is very remarkable ^ their antenns are eithfHmat¬ 
riculated, as in Stylopft; furcated, as m Xetm; or flabel- 
lated, as in Nahrfnpfuiyus; and robust, compared with 
the insects: their head transveifse, with sub-peduncplated 
^eycs, consisting, of comparatively few and separated hex¬ 
agons. The mouth is of siiigular stnictunt*: the man¬ 
dibles are apparently olisolcte; it has no obvious labrum; 
the labium and meotuni ue invisible; and its trophi are 
reduced to apparea)} draple of setiform inaxillse, with 
an eqpmiously large two-jointed maxillary palpus af¬ 
fixed externally at their base; the protliorax is trans¬ 
verse and narrow ; tKo mesothorax also narrow, with a 
couple of lati'ral distorted articulated appendages, the 
analogiieb of elytra ; and the nietathorax is very largely 
developed, occupying more than one half of the insect; 
jand this gives room for the exercise of the large muscles 
required for the dioveinent of its expansive semicircular 
wingr, which fold longitudinally in repose, and rest 
upon the body. These are M^thout nervures, although 
there is a slight indication of something like them, some- 
vrbat analogous to the irregularity of neuration we find 
in the wings of the Colmptemj and we strongly incline 
to the opinioi, tliat they have considerable analogy to 
the eccentric genus AtrartoK!*ruSf where we have also a 
greatly enlarged metathora-v, wings folding longitudi¬ 
nally, and minute and all but obsolete wing-cases. The 
tarsi of these insects vary in the number of their joints, 
from two to'four'^ and these are all furnished beneath 
with a vesicular cushion, and they are without terminal 
daws. These inbects fly with a sort of undulating 
motion, and are very conspicuous objects in the dear 
aunshinb. Their sexual differences are unknown; 
and it is assumed that those hitherto described are all 
males, and that possibly the females are apterous: 
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and manyaiktlier particnlan relAive to ihein> 
aiv^atiU involved in deep mystery^ which time and care- 
li4(''A^i^>tion only will elucidate. We place them in 
this ciiilple, as its most aherrapt group. • 

1^11.) We now enter our circle^ comprising 
thea^upof the Phryo a— the majority of which^ 
inatneir prelirninvy stages^* inhabit the water; and 
throughout the whole of whWh ^e Und a uniformity of 
texture in their four or two wings, —which ]>eculiarjty 
we quitted in leaving otA* drst circle, th? Lihelhilida^ 
The first sub-family of these constitute the Epkenie- 
rintp; the Brevity of the itvea of which, in their i)ei;fect 
state, have furnit>hed moralists witli 9 comparison for 
the shortness and vanity of tip* life of man. In many 
particulars of structure, these'inserfs bear a strong af¬ 
finity to the first sub-family of our first typical cfi'clc of 
the N^uropteray viz. the LiheUuli^, Liae them, these 
are destitute of palpi; and they nave short, suhulated 
antennic, and they likewise exhibit a large devclopement 
of the eyes: in their wings, however, we observe a con- 
.aiderable difference; for in the jiresent sub-family, the 
secondary wings are considerably the Ipast in size; andf 
as a necessary consequence, there is a smaller develope- 
ment of the metathorax,—the reverse of what we Bnd in 
the Libpllufinfp; hut thefts wings are always expanded, 
and never folded. In the EpymerinWy we observe con¬ 
siderable sexual discrepancies in the length of the anterior 
elongated legs, which are protruded forwards, and evi¬ 
dently serve, as in some of the gnats, for organs of 
touch; and the ajiex of fbAr abdomen is furnished with 
two or three lengthy and ^articulated sate. There is 
much resemblance between the larva and the perfect 
insect. These larvec breathe by branqhia?,*and they oc¬ 
cupy burrows formed iu the mud of the hanks of the 
streams wherein they dwell: they feed upon the larvie 
of dther insects, or animalculic, which they bring within 
their reach through the motion given by their ^ranch^ 
to the water: they possess very large mandibles, which, 
besides assisting them in the capture of their prey. 
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enable tbeii]^' to make their tnuErowe. They p osae ia 
thme long legs attached to their large thorax, all ef 
winch are bent forwards: their brandiiw are affixed on 
each aide of tbeAhdom^n ;,and of these there are usually 
seren pairs, which Cf copy the place anbaeqtieiitly held 
by die stigmata in the perfect bisect ; there are Tariettes 
of atruetnre in these organs in the several generl<'of 
which the sub-family i^^ composed. Swammerdam in- 
fo^a us that they'ue three years in acquiring their full 
growth; this*^is a remarkable circumstance, considering 
the shortness of their lives afterwards. Having grown 
to maturity, in which state ahglers make use of them 
as a bait, they qisit^tbeir burrows, swim to the surface, 
where their envelopim. cu* splits, and from which the 
insect extracts itseSr w unexpanded wings, and flying 
to some neighbouring object on the shore, again uncases 
itself; for, although Yt has already acquired its wings, 
and the power of fligh va delicate membrane still cdothes 
it,—of which, however, it speedily divests itself. The 
insects sometimes abound in such profusion, that the 
air is completely filled with them, and their dead bodies 
iiave been stcewecj over the land as a rich manure; for 
their life terminates with the execution of die function 
for i^hich they were solely transformed, — dial of 
perpetuating the species,—tdiich is almost instantly 
accompliBh^. The chief genera are Oxyeypha, with 
only two wings; Che, with four, but the posterior ex¬ 
tremely minute. BaSth and EjAemera have the ui- 
ferior wings larger ; but die former have three ot;ell|| 
and the latter but two. *' * 

(812.) Our second sub-Yamily, the Phryganinet, is 
of much larger extent than the preceding, and they 
are known a& May flies."' They constitute the owj^ 
Triehaptera of Kirby. Of all ir^sects, diey approach 
the cloaest in resemblance to the Lepidoptera, — theur 
wings being covered with hairs, or narrow scales ; and 
ip their tranafonnations, also, t^y have a coQSidefhbte 
resemhLuice to that order; which, however;' they 
are sttfficientLy dudnct in having a mandihttlatBd tnottlb. 
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They have long iint*nn»; ^ngs ate of 

an unequal size, and are laid in repose, like those of a 
Booth, over llieir hack; their legs are ittiiatty long, and 
th^ tibia are variottBl>furqish^ witltapure half way 
up its almnfc. In their larva\(tate, l^y reside In 
cylindrical cases,—but v(bich, m Hydrop/tUat are kidney»- 
shaped,—-which aie coniposed of a variety of substances, 
as bits of stick or straw, or qf smalksheUs, or sometimes 
of small stones, which are attached together by a s^cy 
substance spun by the krva. The m^Aity are conr 
veyed about, either bj' the motion they can tjiemselves 
give to th^ case, or by die current of the water ; .and 
other cases are permanently affixed {o stones beneath 
the water; and it is probabb/hat, upon each clumge of 
skin, a fresh case is nUale. Like 4iost aquatic larva, 
they breathe by branchite. Unlike the majorit;^of the 
rest of the Neuraptfjra, these lai#a are very dissimilar 
to the perfect insect, and whiAi, extract^ from its 
case, is«a soft worra.like creature, with the anterior 
segments somewhat horny. Their branchia are placed 
along each side of the abdomen; they are setiform, and 
are usually arranged in stars, radiatipg from a centre? 
Their anal segment has appendages which, as their 
cases are open at each extremity, admit of thei^ being 
used as feet, but which fary in structure in die genera. 
They are indifferent in their diet, feeding as willinglpr 
upon aquatic plants as upon other insects, and they are 
cxcesaively voracious. They are but one year under, 
going their transformations, .and to e^ect this, they 
close both the a^rturei^ of their cases. They undergo 
a complete metamorphosis ^ and the perfect insect then 
flies fordi to feed upon the juices of flowers ; and wlan 
bppregiMtion has taken place, the feipale deposits upon 
8<mie watw plant a mass of enveloped in a thick 
jelly-like substance. The most remarkable genera are 
AcitUroptu and HydropHla, in which, possibly, the 
imfeaUance to the Lepidojdero is the strongj^st. ^ 
M}fsUK%d09, the antenna are excessively long: ill 
MatypenAiiUp and in Striooatoma, the muhlle spun of 

A A 2 



556 NATURAL ABRANeEUENT OP INSECTS. 

the tibie ars wanting ; and Phr^fganea itself exhibits 
the largest species. 

(515.) Our next sub-family, the HemerobiimB, ofier 
less harmony of general structure, either in the per¬ 
fect insect or the jb^rva. These insects are usually 
called lace-wing flies, frem th^ elegant reticulation odT 
those organs, which arc of comparatively considerably 
larger dimensions ; t and they differ from the last in 
having the trophi free. They have rarely ocelli, and 
^eir eyes hjiK^e considerable fnetallic brilliancy: t^eir 
legs are short and slight, and their tarsi pentamerous. 
Th^ir larvfe are not aquatic, uut they are ve'ry ferocious 
devourers of smifll insects ; this we have particularly 
observetl in that of Ch • ' pfria j and we have further 
observed, in the inhations of this insect, that the 
pupa creeps to some distance out of its cocoon when 
ready to undergo its'‘.final change, and then casts off 
its pellucid skin, anu «e!nerges as the perfect insect. 
Hemerobhts has usually its wings covered with minute 
hairs, and Osmifluft has them beautifully spotted: the 
latter is remarkable, also, for the possession of ocelli,— 
<a circumstance of rare occurrence in this sub-family. 
Altliougli possessing large wings, they fiy heavily, by 
slowlj flai»piiig them, and their flights are very short. 
They occur usually in hedged skirting brooks. Their 
transformations approach closer to those of insects with 
a^complete metamorphosis; and there is less resemblance 
between the larva and the imago, than in any of 
the preceding sul)-fami1ies, excepting only the last. It is 
in this same sub-family that w'e arrange Sialiit and its 
allies, Chanlio^i's and Cnrydalia: of these, the Isirva of 
the first only has been observed, and which is aquatic; 
it is a common native. This larva is furnished with 
branchie, as in the Phrifganimp^ and which are arranj^ 
somewhat similarly to those insects,—being attached to 
the seven or eight first segments of the abdomen, but 
ciUateii; it is gradually attenuated posteriorly, and has 
a single caud^ appendage; and, like those insects, it 
is probably carnivorous. Chuuliodea and Corgdalia are 
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both North AmericMi genera,.and are ol conspicuona 
size compared with the rest of the sub-family ; ail that 
are yet known exceeding an inch in dimensions. The 
former is distinguished «for Us pectinatfd antennie ; and 
one species of the latter, tlie i\comu/a, has, in the 
male, largely developec^mandlbles,—whence it has de¬ 
rived its specific name. • 

The PerlintB are aur;ne»t sub-family. Tliese 
insects possess four narrow naked ^ing^ of which /he 
infetior, in repose, are Iblded: the nervures are wid|^ 
apart thim in the ma^rity of the preceding sub¬ 
families ; ihey are ulmiSt always obscurely coloured: 
the insects are of a depressed for|n,switK a large qua¬ 
drate head. They fly rarcly»^ and are very inert, allow¬ 
ing themselves to be readi/y cajffured. Their larva* 
inhabit the watt*r, where they move by the rtfiving of 
their legs; and they feed upon o^er small insects: they 
are more than a year undergt)ing their changes; and 
when they have attained their maturity, they creep up 
the stem of some water plant, and there quietly await 
the bursting of their skin, which speedily takes place 
down the centre of the head and thorax; and the perfett 
insect then creeps forth, and flies ofl" as soon as its 
wings are thoroughly expanded. It is remarkafte, tiiat 
the males are incai)able*of flight, owing to the frequent 
shortness of their wings ; thus reversing what is usually 
the case in insects, of the females being the least pfo- 
vided with these organs, when such a sexual disparity 
exists. NemurUf Perjay and Euathenia are the chief 
genera. The l^st is a n^ive of New Holland. 

(.315.) Our next, and tITe last sub-family, the Paocime, 
is of equally limited extent. They are minute insects: 
when winged, the wings are unequal in size, the an¬ 
terior being consid^ably the largest, and they are loosely 
covered with nervures. The typical genus, Pwcua, 
occurs about the stems of trees and on palings, and is 
said to feed upon lichens. It is contiguous to tlypse 
insects that the genus Atrojtoa is placed, and ^ich con¬ 
tains the so celebrated book-louse, famous for its reputed 

A A 3 



558 NATVRAXi ARBANBBifraiT OP IRfBOTS. 

• 

ticking, whenfee it has al^o been catted the death-watch ; 
which is douhtleasly a fable, as it is more than probable 
that the noise is produced by an AntAtium; for it is 
scarcely possible that so small and delicate an insect as 
the Atropo* should cuuse so loud a sound. These in¬ 
sects are apterous, and afe very destructive in neglected 
collections of insects or plants; but they are readily (te* 
stroyed by the smeK of camphor. Although it occurs 
frc.queiit]y ii^ old "books, especially those which have 
been exposed to damp, it eithefi s^ks their paste, dr the 
minute fuiigi deve^op^ by the moisture; and ^hose holes, 
09 frequency found in such hooks, must be attributed 
is the larvae of the Anobia, and other beetles of similar 
habits. Only one ^x< ^ic ^nus ( Tkyraophorus) of this 
sub-family is know¥>. It is peculiar to the Brazils; 
whereas die others aie all natives of our own country. 
[(299—315.) W.E.'^h.] 
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PART Ilh 

orf THE class of AS*TEB<^U8 INSISTS. 


•CHAP. I. 

t 

ON THB AFTBltA aENERAl|)LY. 

(3l6.) The seconclj or sul^ypiaJL, class of annulose 
animals is the Api'era of Aristotle r which is connected to 
the FtHota of the same immorta^oologist by the order 
of Diptcra, The general reader Vill readily understand 
this class, on being told it contains the different families 
of the spiders, centifiedes, scorpions, crabs, and other 
wingless groups, together with the flies; which, as stand* 
ing at the confines of the whole, onmect the apterous 
orders with such as are provided wim four wing^. 

(317.) Our definition of this group, in its fiHroary 
or typical characters, ft in accordance with ^ose of 
Aristotle, Linnicus, and Fabricins,—three names quite 
sufficient, if science reposed upon mere authority. Ho 
counterbalance all those of modern times who hold op¬ 
posite opinions. As we have aimply defined an insect 
to be a creature which %Bvea on the earth by means of 
jointed legs, so*do we cofhprehend un^er the name of 
ApterOi all such as are either destitute of wings in every 
stage of their existence, or which l^ve, ^n their adult 
atate, only two. Like the typical insects, they are all 
more or less aubjecf to metamorphoaia, but in diffi;rent 
ways; for this change is a primary character of the 
typical AnnuloMf and is even extended to one of^tbc 
(Arrant claaaes,—namely, the Cirrhipedeg, or bamaeleB. 

(318.) Before we enter further into Ihia suligect, il 
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may he as lAell to exaTqine the validity of the gFOunds 
upon which the moderns have ventured to break up the 
Aptera of Aristotle^ and thus to render their definition 
of an ** insect V perfi^tly^unintelligible to the world at 
large. We will first ^deavour to meet their arguments 
upon general principles^ and then to oppose them upon 
other grounds. 'I'he French natumlists, Cuvier and 
Latreille, upon disooveprig that the Crustacea breadted 
by, branchite, at odce separated them from insects, pro* 
perly so callm; thereby assuming, that the motW by 
which an,.animald>reatheB was, among the Annulosa^ the 
primary character to be looked to, and updn which we 
were to decide wba); was, or was not, an insect. Now, 
it is against this assti'np^n, which is the very root of 
all the modern chaiig ' introduced in the arrangement 
of the* anniilose circle, that we take our stand. We 
deny it is either logf<ial in itself, or home out by facts. 
It is illogical, because‘it sets aside all the most pro¬ 
minent distinctions by which insects are characterised 
from other classes; and makes tiiat a primary principle 
of separation, which does not even enter into the de¬ 
finition of an anryilose animal. If it be true, that the 
Annnlosa are characterised by their l)ody and limbs 
being Vticulatcil, by being provided with distinct feet, 
and by undergoing a metamor^osis ; which, in the pre¬ 
eminent types, gives to the adult insect the powers of 
fi^ght; how, let us ask, can their mode of respiration be 
placed higher than all Uiese ? How can it be brought 
in for the construction of primary divisions, when it 
forms no part of the primal^ ctiaracters of the Aa»u~ 
hsaf The natural divisionk of a group, such as this, 
are indicated by the modifications of those characters 
which are applicable to the whole; and this we see is 
actually the case, not merely with regard to insects, but 
to all classes of animals. Thus, in the PtiiatUf they are 
all developed; in the Aptera, the metamorphosis is im- 
]>e^ifect, and the wings disappear; in the CirrMpede^, 
there are no true legs, as in the former; and finally, 
there remains, in the Venues and the Anneiides, only 
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the Enniilose body (wd this (jften very (jl>8carely), to 
mdicate their conneotion to the snnulose circle. The 
very princi|de, thetefore, of introducing the mode of 
respiratbn as a ground fior founding ellipses and orders, 
is radically vicious and unphiloso||iical. 

(SI 9 .) The effect attaching this imaginary im- 
pditance to the re^iratory otgans of insects, has led to 
all that confusion and oppositjhn^of pinion, which might 
naturally have been expected. TUh integrity of the 
Aptma being once destroyed by the sepStation of {be 
Crustacea, and the ]5rinciple being aijithinkingly ad¬ 
mitted, inii^merable othc4 dislocations followed. New 
classes and new orders were proposed^^aud attempted Id 
be defined, by all who builK^beir systems ujion respir- 
ation; and this was pushed 80 fai^that the entire dis¬ 
tribution of the Annulmi has actually been ma<le to 
hinge upon this single circums^ce.* I 11 pro)K>rtioii 
to the multiplication of these no^ classes,” so was the 
disunion of sentiment among those who advocated the 
respiratory system; they neither agreed, in fact, with 
^ach other, nor with themselves. Dr. Leach changed his 
System of the apterous groups two 0 ^ three times ; Laa 
treillc has done the same; and ultimately we find 
Messrs. Kirby and Spence rejecting all tlicse, attd pro¬ 
posing a division calledwhich they themselves 
are dissatisfied with, as not a natural, but a provisional 
order. No wonder, therefore, that all these confiictifig 
theories *'have much perplexed systematists," who really 
seem to have become bewildered by their own refine> 
ments. 

(.320.) Now* it woulcf be well to a|k, whether the 
respiratory theory of entomologists is supported by any 
analogous instances in other classe| of»animals and 
whether the possession of gills, or sacs, or trachew, have 
been looked upon, ty zoologists in general, of sufficient 
importance to create distinct classes or orders? No 

* See Dr. I.each!i urmgement, m given in SawoueUe, £ntam. (km- 
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•ttch initenwy in fitet, otn be cit^. Cuvier, Indeed^ htt 
done thieio rae caee of {he SyngnathUta among 
a lingle gonna, which, because ita brandns are m tufta, 
initead it beiqg pectinated, ga in moat of the ether 
oaaeoua fiabes, he d^^hea as die type of a diadntit 
order; and yet the genvuitlleterpbranehuf, which has two 
aorta of branchite*, (a structure unexampled among 
the whole class o( PisL-^t,) is left with ita natural 
allies, and is only^distinguished as a genus in die fa¬ 
mily of Siittrida, Among «the testaceous Molkt^ea, 
again, the variations in the mode of breathing are still 
more retharkable; and yet they are considered but of 
'Very inferitu* moment, when compared with other points 
of itnicture. Still mor^s it apparent in the class of 
Amphibiot where sAb iMcb the branchim external in one 
groupyinternal in ancther, and absent in a third; while, 
among the salamancR^ ( Urodela)^ the young have ex¬ 
ternal brancliifc, and tiie adult is furnished with (teUular 
lungs. The frogs (A»<mro), when tadpoles, have ex¬ 
ternal branchier, which disappear in the perfect animal, 
and become internal. The whole of the Animal King¬ 
dom, in short, exhibits instances of this. It has been 
observed by a well.known writer, that Cuvier never 
made it more palpable mistake, than when he attempted 
to arrange the Moilwea accordihg to their several systems 
of generation and—respiration. 

^(321.) Reverting, then, to tlie enlarged views of the 
early writers relative to the Aptera, we shall at once look 
to the class before us as composed of the five following 
orders, whose relations to the 'corresponding group • 
PtUota will be subsequently Noticed: —^ 1. The Arach- 
NiDA, or spiders^ consisting of insects whose head is 
confounded w|;th tt\e thorax, and whose mandildes assume 
the appearance of fangs, or hooks, from which diey ate 
capable of ejecting a poisonous liquor: the body is ge>- 
nerally short, oval, and pedunculated; and the legs are 
ci£^t.— 11. The Myriapoda, or centipedes, having the 


• ClsMlScation of Ftebn, 1. Ste. 
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body greatly lengthep^ the heed diatiDCt,^*ftnd a greet 
nuiaber of feet«-^lll. The CbuCfacba, or *crabij which 
are caireloped by a hard or crustaoeons coverhig ; live 
in the water, and hreathg by bran^ue ; jthe head being 
appainaitly ecmfonaded with t£e thyax.—1V« The Suo- 
ToiUAt or fleet: the .body it opuipretaedy and covered 
traatveraely with h|rd and pobthed plates, and with four 
minute toales, whi^ indicate^e pqpition of the winge 
of flying inaerta.—V. The Di^una, or two-wing^ 
inaecie, which, like the laat qider, imbibe their nouriaB* 
ment by suction. ' • * 

(SflS.) 'Me isolated pfisition which belonjt to the 
fou^ of these orders, is, we apprehen<^ entirely caused* 
by the fact of its containing a^t more individual speciee 
than would form a sub-genua,* whih^ in itadf, it ranks 
as an order; this rank has been assigned to it ever since 
the days of De Geer, who was thirst writer that thus 
detached it; and whose name of ^'Hctoria we shall retain, 
in common justice to so great a man. We sliall not 
enter into the conflicting opinions of the moderns re¬ 
lative to the situation of these singular insects; for a 
chapter might be so filled, and the reader, in the end^ 
left pretty nearly in the same state of uncertainty as at 
first. We would simply call the attentiou, eventof tlie 
most unscientific, to thdto little crustaceous insects so 
common among sea-weed on sandy shores, and then ask 
him what insects can possibly be more like, in habiss 
and appearance, than these are to fleas ? their very name 
of tandfteof at once shows that this resemblanoe is so 
•strong diat eveiw body ^Ktceives it; and however the 
two may difibr, when we ccftne to anatoipjcid details and 
technical refinements, these will never allOr the similitude, 
or persuade an uuscientifle person that th^ do not cosne 
wonderfully near to each o^er. We consider, therefore, 
that the order is more clearly related, by affi¬ 

nity, to the Cru$taom than to any other; but this being 
admitted, we confess our entire ignorance of what 
semblance it has to the Diptera, beyond the fact of Ix^ 
being perfectly suctorial orders. The only great hiatus. 
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or interrap*^ion, th«reforei of tli^ chrcukur soocesncfii of 
the Aptera, as here arranged, appears to be at this point; 
since the resemblance which certain extreme Crutiaoea 
possess to such forms as Onifcua, renders the union of 
both sufficiently cl^. From the Diptera, therefore, 
to the /irachnulUf the passage is at once opened by Npo- 
teribia; from the spiders to the centipedes, and fvom 
these to the CruntffceOj ti]ie line of affinity is preserved; 
while wliat has lueen said of the resemblance between 
the marine 4md the land .Haas, is all but deinenstra- 
‘tive that the whole form a circle*; — since the situations 
of Diptkra and Suctoria arh established, ^ot by tlieir 
'*owh union, but by their connection to the orders which 
either precede or follow jdseni. 

(323.) We noW( > mo to the analogies, which may be 
thus uKhibited as reterring to the Ptilota. 


Analogies of tlHi Aptera to the Ptilota. 


Onlrra of the 
Aptrra. 

ARA('IINIIU. 

MVRIAPOOii. 

t 

C'rohtacba. 

SliCTUHU. 

Diptera. 


Anblogies. 


Onlcrs of the 
PtUota. 


Si>b.typicRl; fcptthp (tnineintheir 
larva and iierici’t Htatc. 
t'rc-pmiiivntly typiral of their own 
rirclt'D; foot variable in their 
larva and perftvt KtHte. 

Head large. Aquatic. 

Hmiy encAned in hard plntea 
Winged in their adult state. 


1 

\ 


Nisi ruptbra. 

Lrpiooptbra. 

Necboptera. 

COLKOPTBRA. 

Hymenoptbra. 


(324.) In our former volumes, we have had frequent 
occasion to notice the occasional transportation, as it 
were, of the analogies of the>t}-pical groups in two dif¬ 
ferent circles ;.as a consequence of sonih variation in the 
dispositions of the groups, thus brought into parallel 
comparison, for w'hich wre were unable to account. We 
have before oliaerved that the tendency of metamor¬ 
phosis in the Ptilota is to give wings to the perfect in¬ 
sect ; while, in that of our Aptera, it is to give an 
increase in the number of feet Now, if this theo¬ 
retically be true, the philosophical inference will be, 
that the Mpriapoda are the types of the PtiMa; 
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for the first have fiio greatest developenient|Of the feet, 
just as the other has of the wiags. It is not a little 
extraordinary^ indeed, that the first have the fewest, 
and the latter have the qpost, ^feet, in th|ir larva state: 
here, then, is certainly an analog)^ although it*rannot 
be expressed succinctly iy words. On the other hand, 
thes/fi/tdrp, again, irbich ares^tainly the types of the 
Mjfriapodtfj agree with the pepidoj^tera in not being 
carnivorous; and this is a material pdint of siifiilitude ; 
so tiiat we see the two pre;* eminently t^ical groups^ 
agree in many iniportailt particulars: on the other hand, 
when we (insider that the spiders and the lepido- 
pterous larva*, are the only insects havjng the pow'er of* 
sjiinning, we are tempted to^lieve, that they are true 
representations of each other f and «fiiat the Myriapada 
represent the Hemiptera — not the iMppidopteraf We 
state all these circumstances, leav'yp^ the question to be 
decided by others, although wo Ourselves believe the 
Ibniier to be the correct inmU* of viewing the subject. 
The analogy which many authors, particularly MacLcay, 
conceive the Suctoria to have with the Coleoptera, is 
strengthened by the foregoing table; ayd it is quite clear* 
they represent each other, just as the Crusttuiea typify 
the aquatic Neuroptera : as for the resembhuice bAween 
the Diptcra and the Hyfnenoptera, it is not merely an 
analogy, but an affinity,—and this so close as to be ob¬ 
vious to every one. The analogies, in fact, l)etween tllb 
two great typical classes of insects, are so complete, as to 
leave no doubt that they arc founded in nature. 

(S2/},) The use of th^siflcomparisons, however, is not 
merely confined fo the devdopement of apalogies. I'hey 
prove, if any thing can prove, the rank of the divisions 
belonging to each; and show, in the cl^ares^ manner, Orat 
if those in which the Ptilota are at first divided, are really 
orders, those of the ^Aptera are nothing higher. The 
Neuropteraf in fact, are as much entitled to be termed 
a in the usual acceptation of the term, as are file 
CruUatea; for structure, and not numerical aifiount, is 
to be looked to in all questions of this sort; and if the 
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groups in ^oividont 'eireloi coisiespond in some one 
#r more ehaiaeters, peculiar to them alooe, they mnet 
he ineYitably of the same value. 

(326.) Having now en^aveured to place the primary 
diviaioui of apteroui<^ insects upon a more deterauiiato 
tooting than has hitherto been done, we shell not attempt 
to indicate, even by synthpsis, the natural division ofnfa- 
milies which must A>elong,to each. Our object is to indi¬ 
cate the toad to natural arrangement, not to foUow it up 
in' detail, 'fhe groups of the Aptera we have adopted, 
are those of difir predecessors: the only novelty consists 
in w at^mpt to determine fneir relative v€lue, and to 
‘*6stablish their relations to other groups. This done, we 
shall, in the followintr gages, merely give the general 
reader an idea of th((‘ usocts oontaiiied in each, without 
any attempt at determining their limits, or the syston- 
atic order in which families should stand. 


. CHAP. II. 

APTfiBA, continued. 

ON THE DirTEKA, ARACItNIDA, CRUSTACEA, MYRIAPODA, AND 

SUCTORlA. 

C 

(327.) Not having thoroughly analysed the families 
of which our circle of Aptuba consist, we prefer giving 
a rapid sketch of its coiitesit^’ as investigated by the 
latest and best systematistsy to leavin|s tlie scheme im¬ 
perfect by the omission. The first family comprised 
within thU circle are the Dipteru; and, although it 
may appear a contradiction to speak of so large an order 
of insects as the Dipteral under the general denomina¬ 
tion of Aptera, yet, as they form the most aberrant sub- 
fapiily in the circle, this ditoculty is removed, as they 
cdhstitute the direct point of contact with the pre¬ 
ceding circle of the Ptilota. The Diptera compriae % 
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host of insectB, tho mo&t geneqU dioracter of vUeh it 
to poBieii ti»o niombratioui wings, wim their ttitk 
rarionsly occupied with loDgitudinsl nerrures snd com- 
psrstiveiy few tnnsrcM onep, these w^gs are affixed 
to die tnesothorax, and are thbs analogotts^to the 
Bupefior wings of those ipsects aehich have four genuine 
wihgs, or to the elftra or hecnelytra of those in which 
the superior wings are 'snpphih^ hy such apjiendages* 
In addition to these two wings, and attached behind 
thernf are a couple of u«uall.y i^vated orgibis, having | 
moderate pedunde; th^ are called haitiret, o|^ poisers; 
they are ail^culated organt, but the uses of which,are^ 
not known, although they may not |)e chnsidered al 
analc^ous to the secondary^^iiigs of the other orders. 
In addition to these organs, ^ery thany possess a con* 
cavo-convex scale, which covers the halteres, an^ which 
is called the ah^ia, or winglet. (Iking exdusivdy sac. 
torial insects, and feeding upon dTquidi, their trttphi, or 
organs whereby they take their food, consist of a flexible 
proboscis, modifled in a variety of ways in the different 
families, but'always analogous to the structure we have 
before described in mandibnlated insepts: thus, we fliiif 
the theca, or sheath, which represents the labium, and 
which encases the proboscis; further, the hau^llum, 
which consists most generally of two pieces analogous 
to the labrum; occasionally of two others, which are 
called the euUelli, or knives, which possibly represeAt 
the mandibles ; and there are rarely two others, called 
the ecalpeila, which m^ remind us of the maxills; 
and there are, in^addition ^ these, two palpi. It thus 
amply diflbrs from the trAphi of all other haustellate 
insects. These are the most general characters, whereby 
the entire order is distinguished. ^J^ithin therasdvkt, 
the modifications of |tnicture which they exhibit, fbmish 
the characters upon which their distribution is funded. 
The most prominent of these are supplied by their 
ahtennw, which, considered typically, consist of to 
three joints; but, attached to the thi^, we fAqnenUy 
delect a setaceous appendage. In the first division. 
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however^ th^y liav^ nper lesai^nan six joints, snft 
usaally more t^an twelve. The eyes of the JHptmt 
exhibit some remarkable peculiarities, and frequently 
sexual discrepiincies: thcfie organs, in the male, often 
occupying nearly the/whole of the head; and they are 
often densely clothed with hair,—a structure that would 
almost seem to impede vision; and another singular 
circumstance is, that, altlv)ugh the hexagonal structure 
of the facets of wliich the composite eyes are composed 
is* universal,^yet the several •families, genera, species, 
and sexes exnibCt ]feculiar arrangements of different 
sizers of these facets in the ftarae eyes; a^act, which, 
'Although exhibited by Hook in his enlarged eye of 
Tabanuftf was left »’'inq^t'«l by himself, and never, 
subsequently, obs^ - '1 (Sr heeded by systeniatists or 
anatoiiYists, although it displays such striking pecu¬ 
liarities. 

(.S28.) The generjftdntegument of these insects is of 
as fragile a texture as in many of the Neiiropteraf and 
the rest of their structure is perfectly analogous to the 
parts of other insects. All these structural particulars, 
^lowcver, undergo, an infinity of modiffcations which are 
nowhere stationary; and the forms of their bodies are 
as variously different. These insects arc usually ovi¬ 
parous, but they present two remarkable exceptions ; 
for ill Snrrophaffn they are viviparous, or produce their 
Hrvffi hatched; and in the terminal division, the Pupi- 
para, they are pupiparous, and bring forth their young 
advanced to the stage of pupoc,—> and thus form a re¬ 
mote analogy to the marsif[)tal animals. Under the 
several families, we shall bbserve o^her peculiarities 
incidental to the preliminary stages of their existence. 
The transfonpatio;! of the majority into the pupa state 
is also very peculiar; for, instead of spinning a co¬ 
coon, or forming a cell, the skin of the larva hardens, 
and thus makes a case, within which the changes 
take place. In their perfect state, they are possibly 
not inferior to any order in the multiplicity of forms 
which they exhibit; whereas, in the abundance of 



BsnpnmioNB of tbb diptsba. 


k9 

JlulividiialB^ they cerla^y Burpass all; no |A*ce or time 
i« unfnmii^ed with them, and iiftiaUy in enormous pro* 
fiuioD Li& thus multiplies Ufe; for the multitudee 
of birds that they support contributes to vary its exten* 
sion over the earth; but the* chief funStion tbpt they 
exercise in die economy of na|ure, is to contribute to* 
waeds the destruc^on ol* th(^ substances which, in a 
state of corruption, would tend otherwise, by poisoning 
the air, to produce disease aiiA idortality. Further pe- 
cuhaigties in their economy we shall briefl^notice as lie 
pass rapidly through die families; aiyl*we shall now,” 
therefore, c]fnit this gencrilisation, and procefll to the 
investigation of the contents of the order, and their dissi 
tribution. • ^ * 

The two primary gsnups^the Ni:mocp4Ra and 
Brachoceha, into which they ha\e been divided, ac¬ 
cording to the number of the joints of their aiiteimoD, 
are of very unequal extent. TJx? first, or Nbmogera, 
are those which possess more than six joints to the 
organ, and comprises the Culiees and TipuUp. The 
former are perhaps thd most highly organised, in every 
respect, of all the Diptera; and to the perfection oi 
their suctorial apparatus tlie majority of us can atu*st, 
from our individual experience of what is called the 
sting of a gnat Their hrva are aquatic, and are those 
singular little red worms, large at one extremity, that 
we frequently observe in stagnant waters; they move 
by a sort of jump; and, breathing by means of anal 
tracheflc, they frequently resort to the surface, to imbibe 
a fresh supply of air. ^'hese are all small insects, and 
all the genera ei€ natives of this country, but Cuiex is 
th^ most abundant in species. 'Phe Tipulas, wh'>ph 
form the second group, are less highly organised in the 
structure of their mouths only. The* typical genera are 
well known as Faftier long-legsand, in their larva 
state, many of them are very injurious to the roots of 
grass. They form a large tribe, subdivided by struc¬ 
ture, but named from the places or substances tUby 

B B 
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frequent. Thue we have CuluqlonB Tipul 0 ^ tenieole 
Tipula, ftufS^icole TijAUo, gallicole Tipuim^ and florid 
Tipula. They have been very aptly compared, from 
the multitude of tribes, gene^, and species occurring 
in theiq, to the large cdeopteroua families of Curculi^ 
onidcB and CaraMdtBf w^^rein Nature exhibits an mex«> 
haustible itiversity, combined With a, typical unity: ^ut 
we must hasten on^ with merely obsei^ng, that in the 
TipultE they exhi^iit to us the largest native Diptera; 
and in Cteno^tora we And tiig most elegant strucb^re oi 
the antenmc, which are bipectinated, ill the males, with 
alternate^ong and shiurt branv.hes. And ivifChirommut 
*176 have tbe> extraordinary instance of larve living in a 
social community at thejhottom of ponds and brooks. 
We also find amon.),';'t. them the remarkable little CAto- 
nea, which, as its name signifies, occurs only on the 
snow; and which, Aom its being apterous, has very 
much the appearancb,, of a spider: and the North 
American Bittacomorphn is remarkable for the excessive 
incrassation of its tarsi. Among the fungivorous 7Y- 
pukB, the genus Gnorisia has a singular elongation of 
jts head and front; this produced portion being half as 
long again as the head itself. Cecidomya and LaH^ 
cpterat^&K the representatives of the gallicole TipuUe; 
and, like the Cynipidm amongsi tlie Hymenopteraf their 
larvs live in the galls of plants, which the puncture of 
the parent insect forms: and it is amongst the former 
that the terrific destroyer of wheat is found, which is 
known in America by the name of tlie “ Hessian fly; ’* 
as also p the tribe of floral we find the genus 

SimuHumt which use their aAterior tarki as feelers j and 
the number of the individuals of which, in some anln- 
tries, is so great, that they become an oppressive pest 
to man and animals. 

(fiSO.) The second division, of* Brachoceba, have 
never more than three joints to the antenne,—the last of 
wl^ich, however, undergoes a multitude of forms, and is 
.isoally accompanied with a style, or seta: they are aub- 
divided into three smaller divisions, depending upon the 
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liaAhtir of tete thttt,^coonip«iiv the ontl* appmtno; 
tlnii^ Ae BuNukc^ haiie ax, the Tetrdohmtm four, 
and the DkkaXa twa 

($31.) The 6nit of ^eae stihdivUionfl^ or Hexa* 
OBJETA^ oompruet insects which, as their very n^nie im¬ 
plies possess ahigfaly oi^ganised jnouth; and consequently 
WB observe among^ them tl^ose which feed upon 
Mood of the MammaUa, aB^*for 'v^hich purpose diey 
were furnished with ^e appihatua of laneets their 
mouth contains. They am paually hiseoti^ a very tb* 
bust fbrm; and, 'by th£ subdivision of ihh third joint of 
their antenflie, they appedi- to indicate their roximity 
to the Nmweera, Their tarsi are furnished with thre# 
vesicles; and the reticulatjpn of nervurea of their 
wings exhibit high organisation. A^fkongst these arc the 
Tabani, and their allies, Heematapoia and Chrytops,-^ 
all blood-thirsty creatures, and wksch, in the woods, in 
summer, constantly alight upoi^ the entomolc^st's face 
and hands, and put him to considerable pain. Indeed, 
it is related that Messrs Kirby and MacLeay were frus¬ 
trated in an entomolo^cal excursion by the prevalence 
of these insects, against the severe punctures of which 
they could find no protection. These are all more or 
less distinguished for the excessive brilliancy ef their 
eyes whilst alive, which*6urpafis the most vivid gema in 
lustre, especially the latter genus, which deduces its 
name from the circumstance. Raphtorhynchus, named 
from its curved and produced clypeus, and Aoanthome^ 
rua, which has spined femora, are large exotic genera 
peculiar to the Brazils^ %nd Pangonia iongiroatriit, in 
which die proftiscis is siveral times ]|pnger than the 
body, is a native of India. ■, 

(.932.) The second subdivision, the Tetbacmabtjb, 
which are deficient in one pair of sets to the mouth, 
have usuaUy the tennimd joint of their antenns simple, 
or with an "apical seta consisting of three divisioDt, 
which seem an obsolete indication of its previously jie- 
veloped structure. They have, further, but 4wo v€ti^ 
eular soles to their tarsi, and their wings have less com- 
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plication in\lieir neuration than«the preceding. 
form a larg^host, and^^are divided into three fiuniUea, 
viz. the Notacanlha, the Tanystoma, and the Bradkjf^ 
9Uma, The first family, or rNotaeanthat are diatin- 
gnidied by having >010 third joint of their antennas 
annnlated,—thus 8omev[hat resembling the Hexoehaia. 
They are all more or leas characterised by the spine^of 
their scutellumi wjience'\their name; and they form 
three tribes — therStcam, the Xykphaga, and the Stra- 
ti6my<B, THh larve of the second of-these have^been 
dbserved to lifiS'^in putrescent tvood. ' The Brazilian 
genus, jterrMtiu, in tlie samb tribe, is pe<^iar for the 
^Uucid spots at the base of tfie abdomen. Xyhphaga 
is an extremely rare Bri^sli genus. The third trite, 
the Stratiomy€B, arfl uU more or less attached to the 
water cr its vicinity. I'hus, Stratiomya is found only 
in such situations, an«’‘;it8 larva occurs in stagnant pools; 
thi« is elongate, and ■ depressed, and attenuated at the 
posterior extremity; and these insects are constantly 
found upon aquatic flowers; whereas die brilliantly me¬ 
tallic Sargus settles only upon foliage. The bodies of 
1^11 these insects are coiisideraldy depressed, and their 
wings have a central, rather large, cell. Ephippiutn is 
of very^rare occurrence as a British insect; and is of an 
intense black, with a bright i‘ed thorax: none of the 
family are of large dimensions. 

f^3.33.) The second family, or Tanyatima, contains 
the giants among the Diptem, and includes insects of 
great variety of habits and of forms. Their combining 
character is, however, to havt the third joint of their 
antennie simple, with a termiflal seta; 4 coriaceous ros¬ 
trum, which is usually slender and lengthy. The Aai^ 
lidtB are probaJ>ly the most typical; and are very rapa¬ 
cious insects, feeding upon every thing else that they 
can conquer, jtfepapoda is remarkahle for its lengthy 
slender legs and large size, and is peculiar toTthe Brazils; 
whence also Jlfa/kipAora, with its hairy body, comes, and 
which, thus much, resemble, the Bombi, Ikuypogonf 
JBoctriUy and Anlua are native genera, and the latter 
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appean to lie of nitiTwaBl dioti^adon. l^ut the moit 
gigantic in the tribe are found in the gmua Mydat, 
which are likewise insects of prey, and sometunes nearly 
two inches long. The third ai|d fourth tijbes, the J?p5e- 
Hdm and Empidm^ still retain the sanguinary habits of 
the preceding; bat they yre much smaller insects; and 
th# latter, especially, hare usually very elongated rostra, 
and seize their prey in flight,«a1&ough they do not dis¬ 
dain the nectar of flowers. In iLis sSme tribe* the JTI- 
laras tre peculiarTor the dilatation of thcirSnterior tara^ 
in the males; and they have the habit^if dancjng upon 
the surface nf the water in brooks and pondi- withfiut 
any fear of submersion. The present is a* large tribej^ 
consisting of many genera of small insects. 

(S34.) The fifth - tribe, oi* the*^Ctficfifo«i, are re- 
maikably gibbous insects, with very minute ^heads, 
which are nearly lost in compar^n with the rest of 
the body, and almost wholly oe^mpied by their eyes; 
and they have also lengthy rostra, although in some it 
is nearly obsolete. Their wings, in repose, are placed 
in a sort of roof over the body. These insects are all 
attached to flowers, and their preliqiinary stages arcP 
unknown. The sixth tribe, or NtmeHrinidtB, have a 
considerable resemblance to the Bmnhylii, —from^hich, 
however, the peculiar neuration of their wings estranges 
them ; for in these organs they closely resemble Mydas: 
the two genera known are exotic and rare insects. THh 
seventh tribe comprises the Bomhyliidaj which are 
distinguished for their ^lort hairy body and lengthy 
proboscis, which^is sometfties considerably lunger than 
the insect. They have ulually great pfwer of flight, 
and accomplish it with remarkable velocity ; and iimpy 
of them take their food, like some of, the sphinges and 
humming.birdB, whilst hovering over the ^wer which 
contains it. They consist of several genera, the most 
of which are exotic. The eighth and last tribe of the 
TBTRAoniBTiE TANVSTOBiA, coHsists of the Anthrodd^f 
— insects almost wholly remarkable for their fhtensuy 
black colour, and beautiful wings, variegated with 
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Idack markipgB^ especi^y in the type Anthfoae 
and which is likewise distinguished for its renifonii 
eggB,-^a itmcture rarely occurring among the 
As an elegant contrast tP thehr deep mourning garb, 
they aMe frequently decorated with bands of bright 
silvery hair, which gives them an extremely beautiful 
appearance. They are chiefly inhabitants of the warfher 
climates, where they appear to abound. 

^ (SS5^ The tlflrd family of the Tetraouat^ and 
sixth of me entire order, h occupied by the BAiehy- 
tt(ma. .These hkve a short and membranous proboscis^ 
the terminal lobes of which are considerably thickened: 
Ihe third joint o^ their antennec is simple, with its seta 
usually dorsal. Th y corsist of insects of great variety 
of form, and are 6e/.uratdLl into four tribes; — 1. The 
XplotdmidtB; 2. Leplidm ; 3. Dolichoffida; and, 4. Syr-‘ 
phid<ft. The three hfh^.are distinguished by their lengthy 
and slender legs, and frequently gay met^lic colouring. 
'File mtdority arc floral insects. Jn the Leptidm, we 
find the remarkable genus Fermiim, the larva of which 
forms a pitfall for its prey, very similar to that we have 
^described in giving the habits of the Mprmecoleon 
among the Neuroptera; and among the Ddychopidm, 
the mue legs of Medeterus are curiously distorted. I'he 
last tribe of this family we find occupied by the Syr^ 
phiditf which certainly exhibit the most elegant insects 
throughout the Diptera, They are usually depressed 
and ornamented with beautiful colours. It forms a 
very large poup, embracing ^orc than forty genera; 
and in which, consequently, the typical organisation 
undergoes cor^siderable varfety of modification. In 
Ceria and CaUicera, the antenns are much developed, 
and very elegant: in VoluceUa we find a mimicking 
resemblance of the bee; and which, also, in the larva 
state, inhabit their nests: the Helophili are gay in¬ 
sects, residing in the vicinity of water, especially where 
tl^re is an abundance of r^s aid mdies : Merodon, 
T^cpidii, and XyMa have greatly enlarged posterior 
thighs: Bhingia has an elongated dypeua and prb- 
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bgecU; but it is in Sytgihus, MiUaia, and Cheihaiaf that 
perhi^ the most eluant specif occur: and Bacc^ta^ 
lastly^ is reinirkable for its lengthy and slender body. 

(SS6.) The third ggineral aubdivinon consists of 
the DiCHJBTjE— the chamctera of which are to hpre two 
aetc to the proboscis; the antginie usually patelliform, 
wMi a dorsal aeta^^ir taljercnjiform. In tli^se insects^ 
alsOj we find a gradual oblit^tion ,of the nervures of 
the win ^4 which speedily beconSe cojisiderably reduced 
in quantity. These formitqro famfiies—the AAeric^ 
and the Pupipara; tbi* first of which h distinguished 
by the sucUhig tube beirt^ contained within *the pro¬ 
boscis^ and the terminal joint of the antenofr usually 
pateiliform. These are sub(hvided into eight tribes; — 
1. The ScettopinidtB; 2. Tht Sephalf1lMtid<B; S. The Lon- 
€thopterida,- 4. The Platt/ftezidoBj 5. The Conopsida; 
6. TheJlfj^o/>td<e; 7*Thetic<*t#*id<»^sand, 8. The Mwiiidm, 
The first six of these tribes hgse but little connecting 
afiinity, and seem to associate themselves hero, from no 
other situation more conveniently offering to receive 
them. The first exhibits the remarkable combination of 
a generally inferior organisation, in intimate union with 
wings of complicated structure. The insects, consti¬ 
tuting but one genus, occur usually in the windows 
of houses. The secoifll tribe, the Cephalopifidte, are 
minute insects with large heads, which {yre nearly all 
eye; they are found in meadows and upon low shrubs, 
and but rarely frequent flowers. The third, or Lonc/to- 
plerkta, are also very difficult to locate: of these there 
is but one genus whit^epresents the singularity of a * 
aexual disparity in the *neuration of ^ the wings,—a 
structure found in the Diptera but rarely, as it occurs 
besides, only in Penthetria among the ^Tipidto^ l*hc 
present insects occur amoi^ herlw^, in marshy situ¬ 
ations. The fourth* or PlaiypesidtB, are distinguiiffied by 
their posterior tarsi being imbricated obliquely. They 
are rare insects, and are probably fungivoroua. ^he 
fifdi, or Conopgida, appear to borrow their* atructilre 
from dm auperior and inferior groups: thus, by their 
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anteniue, tHey are connected i|ith Cena among (Sker 
SyrphidtB, and tbeir tSngue aasociatea diem Irith 
MusctdiB They have a very elongate, dendeE, and, 
geniccdated probMcis, and in^he perfect atate frequent 
flowers, but in the larva state they hve as parasites 
within the bodies of tlq> Bombt, The neat tribe, the 
MyojndtBf greatly resemblfs them, aUhuugh sufficiendy 
distinct, and their,early*|tageB are not known 

(SS7 ) We now eilter the remarkable tribe of the 
{Eiti tdtF, wl/ich are all parasites upon some part «f the 
body of the Macimaha, and it is a singular anomaly, 
that som'e of the genera whi^h contain thd'largcst 8pe> 
'aies among them, inhabit the smallest animals Thus, 
Cuterebra, an Amer ran^ genus, and a giant ui the 
group, inhabits the lokr of rabbits, rats, and mice, 
whilst /T sti U8 inhabits the stomachs of horses, (Ede* 
magena, the facial Cf ities of the reindeer, and Hypo^ 
derma iorms tumour i'jiipon the backs of oxen* In 
their structure, they aie idso remarkable, as among them 
we find the only Diptera that want a mouth, which is 
wholly deficient in Ctphnleniifa, uhich inhabits sheep, 
Colaty and (Fsirus, and m Cuftfebra and llypoderma, 
although there is a buccal cavity, there is no proboscis 
or ]>a]jM Although thus impcriecdy orgamsed, their 
general analogv, in many othcr^points, to the higher di¬ 
visions of t]ie Muscidfft assign to them this situation 
The remarkable dread with which cattle view their ap¬ 
proach has given a name to the tribe, and animals resort 
to every maim u vie to prevent the insect depositing its 
egg upon ditm, but vainly ,*( for neither swiftness nor 
immersion in water will evade, their antagonist They 
are supposed to act as countcr-imtants upon the system 
of these large animals, and thus to modify the effects of 
grass feeding and repletion. Thejr certainly fonn a 
highly interesting tribe, and one that has occupied the 
laborious and thorough investigation of Bracy Claike, 
the, celebrated veterinary surgeon, whose skill and pa- 
tiebce have elucidated the obscurities of their history. 

(338 ) We now enter the enormous tribe of the 
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Theie h§ve been divided info tbMe teo- 
lidni;—1. The CrwphiMms S*Theifn^<»nj^M<e; andj 
9k The Acolypteridm, We will give the characters, both 
‘^stmetural and economical, peculiar to them, and then 
hastily notice some of die more striking gene^g. 1st, 
The Creophilidm. are distingu^bed by the sette of the 
aUtenns usually i^nsistmg qf two or three joints, and 
by their wings having largjf alulq^. In Antk(h-> 
mifidiPi the seta of the antennif is n^t jointed, and the 
alulft are but small or mpc^rately sized ;^nd the thfrd 
section, the AcdlypteridiP, have the facft broad in both 
sexes, and%he alulw either rudimentary or* obsolete. 
The CreophiHdep are the most powerful of the 
eida: in brilliancy of colour, rapidity of flight, and 
general instinct, they also siurpafM^the rest, and usually 
deposit their eggs in decomposing animal substances: 
many of them are, however, jurasitied upon other 
insects: this is peculiarly the ^^ase with the Twdiina; 
and these insects exhibit bodies usually armed with 
rigid spines, and the sets of their antennae are always 
naJked. The OcyptertB are remarkable for the cylin¬ 
drical slenderness of their body; and the Gymnoaome^ 
for its hemispherical convexity. In the Phaaianmt the 
abdomen is considerably depressed; and their wings 
acquire great ainplitudi, and are frequently coloured, 
and of a thicker texture than is usual: tj^ey arc pow¬ 
erful flies, and are gregarious in their choral aj^iial 


dances. Among the Dexiariat, we And the brilliant and 
conspicuous New Holland RuiUia, which are the largest 
of the Mu8cid<Bi and tfle^raost delicately metallic; and 
they fappear t(f be abundant, both in ^species and in¬ 
dividuals, in that island. The Sarcophagtt, the next 


sub-tribe we have had occasion to allude«to in Kiur 
preliminary generalities, where we* have noticed'their 
viviparous nature^ they are extremely abundant, and 
usually chequered with ashy and silvery reflections. 
The seventh sub-tribe, the Muacida, have never ygid 
sets upon the abdomen; they are frequentl}s gaily^bo- 
loared and metallic, although of usually sombre or dull 


i 
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hues. Amongst tfaeie, the TemrcksUe geniu AMtet 
is distinguish^ by the lengthy dilAtation o£ the sides 
of the head, at die extremity of which the eyes are 
placed. 8t9momf9 and HemaUibia feed upon the blood 
of animals, and the majority resort to animal secretifma 
or excretions; but it is the females only which are 
thus annoying. All substances, vegetable or animal, iiiPa 
state of decomposition, aflnrd pabulum for their young; 
and notwithstanding the celerity of these processes, their 
deVelopement keeps pace with it, and these larva: acquire 
ihatunty by the* time their provedder disappears. 

( 339 .) The second section^contains the unthomyidm, 
tihich are closely related in structural characters to the 
former, and from wh h ft difficult to separate them 
strictly. They arcf, however, less vigorous; and the 
order here visibly commences decreasing in organisation: 
they form a large gitf^an, which are frequently difficult 
to determine speciiicall^h 

(340.) The third section, the Aralypterida, exhibits 
seventeen sab-tribes: our space will not allow us to 
notice more than the most conspicuous of them, for 
they comprise the largest group throughont the D»» 
ptera; and which exhibits a progressive declension in 
structuvj and organisation, displayed chiefly in their an¬ 
tenna and wings; in some of the superior sub-tribes, 
the former ^.still exhibit considerable developement, 
which gradually decreases. Some of the most remark¬ 
able structural ppculmrities are shown in the exserted 
ovipositor and gaily marked win^ of the Tephritides; tiie 
produced scutellum of Celyphu'^t nearly covering the ab¬ 
domen ; the laterally dilated ^tiead in ^H<^p8i8s the en¬ 
largement of the anterior femora in OchtherUf thence 
named Mantif^: and the singular and constant vibration 
of the wings in the Sepsid^B and Ortalida. The order 
here loses the active habits of the fnreceding divisions, — 
these insects being usually rather inert, and frequenting 
the shades of woc^s and plants, and but rarely visiting 
flowers and tiie sunshine. Some, as in the preceding 
tribes, feed upon decaying animal and vegetable sub- 
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itanoet, « the Sdatof^agm and SaprmijpiJk; others, as 
the OrttMm and TefhriMm, depMit ^ek eggs upon 
Jiving vegetaUes and pJanU, and thus produce excres¬ 
cences hire galls. Thd^IMithoeeta live upon aquatic 
plants; CoJobata has the power of wa]kii!g upon,the sur¬ 
face of pools; and the Acior^ frequent the sea-shores, 
a^ere they live upon fuci a^d marine rejectamenta. 

(341.) The sixth and ]|lt faigily of the Diptara 
contains the Pupipara, These lUve,«for separative cha- 
ractfrs, antennw with but pne distinct jdint, placed* in 
front of the lateral exfreinities of the bei^; and a mouth 
without a pl^boscis,—thefiinction of which is executed by 
two sets, which form a sheadi or tube. They coB' titut^ tWa 
tribes, — 1 . The CoriacetB; ftn^, 2. The*P/i^/M>(iwy<8. The 
first are distinguished by hsving^hesd of a moderate, 
size, and usually wings. We have before adverted to the 
remarkable circumstance of theirupoung undergoing its 
states of larva and pupa with.u the abdomen of the 
parent ; and as matured pups they are born. They re- < 
semble the lice, living as parasites upon animals and 
birds ; and although, when winged, they are not skilful 
fiyer8,yet,in their native habitat, upon the skin of animajp, 
they have considerable activity, running about, hut 
chiefiy laterally. Belonging to the first group, and 
winged, we find HippShonca, or the horse-fiy; Strebla, 
inhabiting the hat; Ornithobia and Omith^ya, upon a 
variety of birds; and Anapera {Oacypt&rum Leach) gnd 
Siempteryx, exclusively upon swallows. Leptotma has 
but rudimentary wings, and inhabits the deer; and Jlfof- 
lophaga, which is totally^apterous, the sheep. The se-* 
cond tribe, the* Phthironfjfa, contains ^t one genus,— 
Nyeteribia —animals whose situation is indicated as being 
{nroximate to the HippoboscidiBt by the structure of .their 
mouth and the identity of transfoifnations. These in¬ 
sects greatly reserntde spiders; and thus isilicaie the con¬ 
tiguity of the ArachnifUB, although their structure is 
completely analogous to that of the hexapod Insect^, A 
particular detail of this would exceed the limits w# are 
restricted to ; and we shall therefore merely notice that 
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they have small conical head,attached by « toag^ 
membrane ta the upper^ anterior mrface of tte thonx; 
two simple eyes pla^d on each aide of its anterior angles; 
their antenns are two-jointed/i fla^ and placed d^ly 
together within'' the anterihr emargination of the head; 
the heaJ, thorax, and abdomen, are distinct; the legs 
are long; tarsi pentameroui^—^tne baaid joint being veyy 
lengthy, the terminj^ joint very robust, and with large 
claws; and, attach^ to the base of the intermediate legs, 
there is, on Ooch side, a cu^^ pectinated process^'ap¬ 
parently the analogue of wings. These remarkable insects 
inhabit diderent kinds of bats,'and, as far asAhey are yet 
kpown, they ore {leculiar to the Old World, being found 
in Europe, India, and the Mauritius. 

(342.) Having c« ■{ iiletsd, with theDipterOi the view 
of six-legged insects that undergo a true metamorphosis, 
excepting only the eFPall sixth section of the present 
chapter, containing th&<>Vueterta, we have now to give 
a summary of the contents of the otlier divisions of 
the Articulcta, which have not entered widiin the pre¬ 
ceding synopsis. According to the series above laid 
dpwn, the ArachnidfB or spiders succeed the Diptera, 
to which they are apparently allied by the last genus 
in thatikOrder, Nycteribia. Both physiologically and 
physiognomically, they exhibit diarked difierences from 
the true Insegta: thus, the head is no longer distinctly 
sep^ted from the thorax, and they have no antenne; 
besides, they have four pairs of legs; their eyes are 
always simple, and usually consist of six or eight, dis- 
^ posed in a variety of ways on < tlie top of the cephalo- 
thorax,—the number and arrangement* of which have 
greatly helped towards their systematic distribudon. 
Although possessing no evident and distinct organ of 
hearing, it cannot he doubted that they have a perception 
of sound, and touch is acutely performed by their ex¬ 
tremely sensible tarsi and palpi. In a large division of 
them, we observe the usual tracheal respiration o£ the 
hexapod I»secta transferred into a pulmonary appafatus, 
and in these there is a complete circulating system, which 
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in the /neerte wb h#ve alwByB ohsemd *to be either 
partial er imperfect—at all evenu, certainl/ not obyioiu. 
Their inetincta are apparently very perfect^ and even 
capable of atriking develapement ; Aej |ie very Bangui, 
nary in diapoaition, and consequently require the»full ex- 
erciae of these faeultieB to circumvent their prey, from 
the latter being instinctively apprehensive of their na¬ 
tural enemies. Although b^t knqjs’n to ordinary ob¬ 
servers from the nets spread tortheby many for the 
purpBse of intercepting their supplies ofVood, and ly 
the elegant reticulatiod of this delicatb lilamept, whicn 
is a glutinotm silk, secret^ in a liquid state within, the 
body, and transuded through a cluster of amail nippldC 
at the apex of the abdomen^ ^et very many do not pos¬ 
sess the means of weaving this w^, whence the order 
has obtained its classical name ; but they roam forth or 
form pitfalls, and exercise their ij[i^nuity in a variety of 
ways to obtain their requisito supplies of provisions, 
which we shall briefly see below. Throughout nature, 
the two primary functions excrcisetl by animals are self- 
preservation and the propagation of the species: these 
are universally obvious; but in their,execution, othcr^ 
conjunctive and collateral, are ellicited, which depend, 
however, more or less upon the difRculties or ficilities 
that impede orpromote tl^e accomplishmentof the former. 
The exercise of the second of these primayy functions, 
the propagation of the species, seems to demand In 
these creatures as much sagacity as the first; for, from 
their sanguinary habits,^hc least powerftil individual in 
this intercourse, must, 11V some stratagem, elude the 
fate that inevimbly attenus it, unless l^s be resorted 
to: a remarkable fact, that that passion which tames 
the bold, and gives courage to th^ timid, and edul¬ 
corates all, here losjs its distinctive characteristics, and 
its usually absolute predominancy; for it ts frequently 
lost in the superior energy of that which prompts self- 
preservation. The integument of these animids is olG^n 
a flexible membrane, although in many it retains the 
several peculiarities of structure found in the normal 
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PHXota. From these looie generalities) we must proceed 
to the distiihotion. * 

(349.) It will be of little moment that we hseert the 
ordW of affini^es, as by it we chaU save ourselves fijm 
the inconseruence of ircaiing the least typical drat. 
Thus, they are divided V'to the pulmonary Arat^nida, 
and the tracheal Arachut^ Ate atter, of course, meat 
closely allied to the hd^apod Insecta, although the 
smaller ifiv* Mo e * oulmonary irachnidm are the 
most typical/ ' the uosi ahiaudAni. these are fhLther 
Jiviiled ipto — letfla; x. Phryiteidte; and, 9. the 
Scorpion iuos. Tht tracheal Ah'aehnidcB com^se—4. the 
Solpugidm: ‘o* PfittlBhyidtB: and,. 6. t\te Amridit, Of 
the first, the A^t^tncidoff i^ieliave a further division into 
terrestrial and aqua?i former inhabit ♦he earth, 

and ai .ther susneiuied in the air, or cavities in rocks 
or .fees, or they artF’^ffixed lo jh; its, or else they oc¬ 
cupy liolos in the groui' K; ^ tiereas the aquatic Araneidto 
dwell in the midst of the water, in a cell filled with air. 
The former are divided i Theraptioses and Arackna 
proper. In the ThcraphoH*, the mandibles are articu¬ 
lated hoiizontaUy,.ha\'ing a vertKal motion; and, in the 
Arachna, they are articulated either vertically, or upon 
an inclined plane, and ha^e a lateral motion. In the 
former group of The *jptmeH,^vre find the large and 
powerful Mcfgttle, the most robust insects of the ord.T. 
Tlte fact has been uoubted, of these catching birds in 
their nets, and feeding upon bnem; but the probability 
of this has been substantiated |nd confirmed by a com¬ 
munication we have recently received from W. S. 
MacLeay, £sq« who infonns^’us, that in the vicinity of 
Sydney, N. S. W., he has met with a true bird-catching 
spider, — havmg l^imself found one of the Epeiridm 
actually devouring the young of a ijrasteropa, that had, 
no doubt, lately flown from the nest; and which is 
not a solitary instance, as his father, A. MaeLeSy, Esq., 
ha^ previously observed a similar fact. He tl^refore 
retracts liis observations upon Mygale in the Eoo* 
logkdl TranmetwM; for here, evidently, is a spider 
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whieh feeds upon tl^ jnices of^a wann-1)kioded ani- 
maL* 

(344,) The Aradmes may he dmded into—let 
Those which sue the Faqpbonda, which their dwell¬ 
ings to chase and catch thei: pfey; Sdly, The Wi^uderen, 
which roam about in the vicirjty of the neKtf> they have 
constructed, or the, jets th<7 nave spread to eu JLiigle their 
prey, and, 3dly, Those wmch sedentary, which 
construct large nets for the apptebeiyiion of their prey, 
and an the centre or which they lu9k, awaitin^it. 

Among the Va^fahondaf we find sotn'* wMi six eyes, aiftt 
others with^iiight. Thosfi w'ith si^ rorm eithc tulx^ or 
cells of silk, within which they dwell; and*theie consd^ 
tute the genera Dyndera, S^gwtria, VjUiote»^ &c. The 
poRsessiiin of eight eyes, iioj^fver, find the most 
prcvfilciti ^H'culiarity, beir.g all but univers**^ in this divU 
bioii Among the Vag^hondr \* it*' .^ghteyes, we observe 
theliuniun ,—tiiose which run ;-^th ^i\hy to »*«* *' ♦heir 
prey, including Lycottus, Sphfj> Ctenus, ike. ; the 
—those wbi^h leap and jump lightly upon their 
prey, as Jlf^rmec/a, Erfisun, AttWi or SaUicus,&c.; and 
the WalkerSf which walk laterally and backwards, and 
occasioiially spread nets to supply themselves with pro¬ 
visions. e 

(.S45.) In the seconfl division, or WANneiieiis, we 
find—1. The Niditileft, which form aw'eb^ their nests, 
whither filaments converge, by which they catch their 
prey; they consist of Ciuhiona, De&ig, and Drasmt: 
2, The Filiteien, which spread bng filaments of silk 
wherever they move, td*c«tch theirs; and here we find 
ClothOf Enyot l%oIeuity &A: 3. TapiUU^, which manu- 
facCure webs of a close tissue, and within which 
they reside, awaiting their prey; and ,herc we have 
Tegmiuria, Lacketuu See. : 4. The OfUteks, which con¬ 
struct webs with c^ien meshes, and formed either in 
regular concentric circles, or in spirals, and which luric 

* From a letter to me dated 7th April, 1840^ brought hp Mr. GmiM 
from Sydney. [W. E. Sh.] 
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eitbpr in the- eentre at the awaitmg the entan^ 
glement of their victim'll; here we have MpeirOj Tetra» 
gnatha, Zosis, &c.; 5. The NapiUht, which apread 
wide nets of a web of close texture, suspended among 
irregular chambers; this, as far as yet observed, is con¬ 
fined to the genus Linyphia: and, 6. and lastly. The 
which form webQ wifii opeQ meshes and ine- 
gular chambers, an j whi<^ lurk in the centre, or at the 
sides ; tlftse com(V'se Xrgua and Theridiony &c. The 
aquatic Arai/Adw consists cthe single genus Argyro- 
i^elOt which Spn-^ds filaments *in the water, which 
catches ^or them their food5 have^srsot space to 
hotice further the interesting peculiarities incidental to 
these insects, and have room only to mention that it is 
in the genus Lycos^ , among the Vagafmidfl, that the 
celebrate .1 Tarantuhi occurs,—the effects of the venom 
of which is reputed?* to bi* curcil only by the violent 
exertion of a dance *^>roduced involuntarily by the 
music of a guitar. The name of the insect is derived 
from the city of Tarentum, in Italy, in the vicinity of 
which they occur in profusion. 

fc (S4b’.) The Phryneida, or second division of the 
pulmonary Aravhnidtej are distinguished from the first, 
by theii- anterior legs ^ing not ungulated, and very like 
antennsp, and possibly executing similar functions ; and 
the inaxillatj^ palpi very spinose, and terminating either 
iia hooks or chelee. They consist of two genera— Phry- 
ntis and Thelyphonus, They are inhabitants of the in- 
tertropical regions of the Old and New World. 'I'he latter 
is distinguished from the fornt^r, by having a long and 
slender tail, and more robust maxillai^ 1'heir 

habits ore not known, but they are much feared in the 
countries whe);e they occur; and ^ey are of a malig¬ 
nant aspect, an<l comparatively large. 

(347*) The scorpions form the third division. These 
are readily distinguished from all the former, by their 
enlarged maxillary palpi, which here form a prehensile 
or^an, g^atly resembling, to use a familiar illustration, 
the claw of a lobster: they have an elongate annulated 
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abdomen, with no conatriiMion or separation be¬ 
tween the thorax and alkknnen ;*eight ungvficulated legs; 
and a tail of six joints, separated from each other by a 
deep strangulation,— the last Waring a curved hook, 
whereby the insect inflicts a wound and injects a iHiison. 
These are terrific creatures, v^ose poison becomes the 
mpre virulent as tjiey ap^oi^ the torrid aone. None, 
fortunately, are natives of thij^ country, but several occur 
in the Sou^ of Europe. * • * 

(^8.) The Solpugi((fi>j^ the first diVision of tlic 
tracheal Arachnidts, are equally hidebifs wit^ the last 
in aspect,usualty covered witli long hairp or 
spines; and arc said to be also venoinous; but, if so, life 
poison must be injected by*tl^e niandinles. They have 
the head. t|^orax, and abiloiiiea, hep|tfeled by a strangula¬ 
tion. I'hcy liave eight legs,—the anterior ]»air b(9iiig pal- 
piform, as are also their maxillop ^ luhilst their mandibles 
form robust didactyle claws; an 4 ;!>thcir abdomen consists 
of a succession of segments. They frequent hot coun¬ 
tries and sandy districts, especially of the Old Worhl. 
They run with great rapidity, holding up their heads 
as if to defend themselves. With these, doubtlessly^ 
Chelifer and Ohiaium may be united ; which are minute 
animals, both natives of our own country, w'hcf<* they 
frequently occur in inos^. The second division consists 
of the PhalatiffidiPf in which the heatl, thora^, and abdo¬ 
men are united, and the latter not divided into segments, 
but by its epidermis being frequently folded,*- it thus 
resembles a segmental division. '^I'heir mandibles are 
very robust, and with didf(ayle claws, eight unguiculated 
legs, and either blender aifd filiform or^spinose palpi, 
'rheir legs are usualfy exceedingly long and very slender. 
Some occur in this country, but perhaps the most ec¬ 
centric forms among them are found m Gonolepiea and 
its affinities, from th9 Brazils. They usually occur run¬ 
ning upon the ground or on plants, and arc very active ; 
some also are found under stones, or in moss. • 
( 849 .) The last tribe of the Arachnidca are rtic ^co- 
rida*, or mites. Head, tiiorax, and abdomen are here 
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usually united; their abdomen i» not di?ided into aeg- 
ments: they have eight legs; and their mouth is haus* 
tellate or consisting of pieces, which form a sucking tube. 
These comprise an extensive tiabe of creatures^ which 
are excessively prolific, consisting also of many genera, 
as TVomhidium, Gamaaus^ IjeodeSf Bdelia, Stc, The ma¬ 
jority are very small, and occur every where beneath stones, 
in moss, under the harks V trees, in liour, dried provi¬ 
sions, old cheese, Sic.; others live as parasites upon the 
skin or in the* flesh of aniinalss*; and some are said ao be 
the causa of ceftain loathsome * disea^ which affhct 
Immanity,—the itch, for instance: they ajpsifound upon 
<nher insects,' and have even been observed in the 
eyes and brain of man. ^ * 

' (350.) Our thinf . ^vishm of the ..^ptmt^consists of 

the MvhiAiH>DA, or, >»s they are usually called, hundred 
legs: they constitutsr;{;ie Chihgnatha and the Chiiopoda, 
and undergo a partial rpetamorphosis, which consists in 
their acquiring, with every progressive moult, ati addi¬ 
tional number of segments and legs. The former have 
short anteniiffi; a convex cylindrical body, surrounded 
by a hard integument; neither maxillie nor palpi; short 
mandibles, and short and slender legs. They occur usually 
in huiifid situations, and beneath the bark of trees ; and 
they feed upon both animal add v^etable productions. 
They consis/!^ of Glormrifty Polydemm/tf &c, &c. 

The Chilopoda have elongate antenno!, a depressed body 
covered with coriaceous plates, and legs of very variable 
length ; those with unequal le|:s constitute Sctdopeiidra 
proper, and its subdivisions, *‘amoiig which is the elec¬ 
trical Geophiluft. Those with equal *’leg8 have those 
limbs very long, and form the genera Cermatia and 
Scutigem, AU of these run very fast; they are carni¬ 
vorous and noctunial, and the' minority occur beneath 
stones, tile hark of trees, and in humid loose earth. 
The most of the exotic species are of large size, and are 
sa|d to be venomous. The rest, which do not undergo 
a metanlbrphosis beyond a change of skin, apd which 
form the aberrant portions of the circle, if indeed they 
belong here, consist of Leach's two orders, Thymnura 
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and Anopiura: andoare all fa|xapod», tfie forai^ aw 
oovered with hair or scales^ and the tail* has iilaiitentB 
or Kte whereby they jump; tb^y ure very active^ and 
occur in neglected coUeotions^or among ^jectamenta and 
refuse. Ttey comprise Lejnsmaj Forhicina^* Fodum^ 
See ,; in the latter, the^ forked tail is bent beneath the 
dbdonten, and forms a leaping apparatus. ITie Ano- 
plum consist of the lice, whi^h are all parasites,-i-. some 
one being peculiar to all animafs aii<kbir<js; and one. in 
particular, is the cause of«a disgusting disAse, the Phtip- 
riasisj—r instances of which now rarel^ occur, ^ut which 
was compar^vcly common during the middle ages.. . 

(351.) The fourth division of the^dptertf, the Crus- ^ 
TAGEA, is allied to the Myriapoda by means of Onittrus; 
but here again, in this ordeiP, we •mall reverse the afH- * 
nities, and proceed in a declining line from the^superior 
to the inferior. The subject nieiamorphosis we 
have before noticed, in speabihg of Mr. Thompson's 
researches, and shall not resume it here, fartlier than by 
observing that it has very recently been conflrmed by 
Rathke.* In speaking of the order generally, we may 
observe, that although they possess symmetrical forms, 
yet is it combined with such eccentric extravagance as 
to outrage all preconceiveil notions of elegance and 
beauty. How it was t^at many of them were ever se¬ 
lected as choice comestibles, we know not^ and it must 
certainly be considered a vagary of human capribe, 
which can sit down with zest to a lobster or crab salad. 


that would turn with di^st from a stew of caterpillars, • 
although the latter are by Ar thcmostcleanly feeders. Did 
the public appetite take this turn, we should not then 
vainly ask for remedies against the destroyers of our crops, 
but which would thus yield us olbef crops equally ^r- 
viceable and beneficul! This division combines structural 
differences and peemiarities far more varied than we ob¬ 
served in the Amchnidhe, but which we must treat more 
briefly, for our space precludes the amplitude of detail ^at 
can alone make such particulars instructive or Amusing; 

* Wiegman’t Archfv., part hi. IMd. 
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and knowing so little as we do of ike habits of these crea¬ 
tures^— they Hieing chieby natives of the ocean apd its 
recesses,-—it is, consequently, only from their structural 
details that they^derive an interest. These are as distinc¬ 
tively inhabitants of the water as the metamorphotic 
hexapod Inttecta are of the land. Their integument 
is usually harsh, hard, brittle, and crustaceous; whenOe 
their name : and that wHich generally covers cotgunc- 
tively the^heaif and thorax, is called, technically, the 
earapaXf or shield. We think this integument caffinot 
be considered thoroughly analogous to the dermo-skele- 
of the hexapod insecta, as^t is more is^pendent of 
ifiuscuiar attachment. Waiving the difficulties and ques¬ 
tion of their preliminary transformations, we find that 
their growth is sub., quently effected hy casting their 
skin, which diey, as it were, creep out of; in ivhlch 
state the animal bciqmes sickly and seeks solitude. 
These creatures have pairs of antenme, and a mouth 
furnished laterally with numerous appendages. It is 
sometimes true legs which surround the mouth, and which 
thus perform the double function of maxills and legs; 
but, in general, many of them are devoted exclusively 
to the prehension of food; and, as we descend the 
series, Hre observe a proportionate decrease of these 
appendages, and an increase of the number of legs: the 
latter are affixed to the thorax; they*generally con- 
si^ of five or seven pairs, and their form varies with their 
function, whether for the use of swimming, walking, 
or prehension: in the first^ case, they are bro^ 
and more or less membranoift; in the second, slender 
and lengthy; pnd, when formed for prehension, they 
terminate in a daw. Beyond the legs, and attached to 
the successive segments of the abdomen, there is a 
double row of appendages which assist them to swim 
and to carry their eggs. These few generalities must 
suffice: of course, great variations and modifications are 
fo^id; but the insects themselves take their definite 
grouping* chiefly from the arrangement, disposition, 
uses, and structure of the legs. They constitute two 
large divisions, the masticating and suctorial Crustaceaf 
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of very unequal extint ; the fonner being by far the 
moat mimerouB^ and the former are likewise aubilivided 
into two further groups accordiqg to whether their eyes 
are pedunculated or seslile. ^ , 

(3.52.) Those with pedunculated eyes are subdivided 
into decapod and stomapo^ Crtmtac&i, The former of these 
contain the greatest number of genera throughout the 
group^ and also conBidenibl}i tl|e largest aniipals: they 
have usually five pairs of legs, and aRre sidxiivided iiyo, 
firsty decapod ^^Aytira,dciK>wn as crabs. ^I'he stnictu^ 
of the abdomen of which ^is very remalrkalde, forming a 
sort of leafi'^ycproportionately small, and which fbhls 
back upon the under side of the thorax, ft is quite iml 
possible that we should go intod'urther detaj^ here of their 
subdivisions; and all that wt catii^^o, therefore^ will te 
to exhibit some of the more prominent genera, distin¬ 
guished either by their economiq^ifauses or their habits. 
Amongst them is the genuine efub of our tables,—the 
Cancur Fagurus, —the type of the entire gibup, the 
flesh of which is much esteemed and considerably used. 
Among the quadrilateral crabs, we olaserve the genus 
ThfUphum, peculiar for inhabiting fresh waters, and tht 
power they possess of living a week or even a month 
away from the water. ^Tbese animals ore conftnon in 
the limpid lakes and streams of the South of Europe, 
and are sought as great delicacies. It is* tliis species 
which is represented upon the ancient coins of Agfi- 
gentum in Sicily. In this same division we find the 
genera Gecareinuir and ^ardimma. These are the ce¬ 
lebrated Tourlm^omy or ^nd crabs, (billed also violet 
crabs and white crabs from their colour, #nd are natives 
of the West India islands and South America, 'fhey 
are very courageous, and try to intinydaUs by the clatter 
of their claws, an^ they pinch very severely. The 
history of these creatures presents some of the most 
extraordinary phenomena throughout entomology, that 
we cannot forbear giving a rapid sketch of it. Tl^ir 
usuid habitat is in the mountains, away fronf the sea 
and water, where they reside within cavitieB*or burrows 
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of the earth/aod rocks^ or in hollow trees: they lieed 
variously; anM it is known diat they will prey as fVeely 
upon putrid carcases,-—rdisputing their possession with 
the vulture,—upon frifits Aid vegetables; and yet 
they are esteemed and used as delicate uid choice 
articles of food. Their instinct prompts them, at the 
period of oviposition, to seek me shares of the oceaft, 
and therein to de}> 08 it pndr eggs ; and this migration 
they execute sifch multitudes, that the land is lite- 
r^y covered with them; and (heir progress is as direct 
and destr^ictive 'as* a stream of lava, passing over every 
t)iing. Having arrived on the coast, thoi^^athe them- 
shlves, and then deposit their eggs; and this accom¬ 
plished, they^ again seek <their former habitats,—but, 
of course, in a con^ ' Tabfy exhausted state ; and they 
thereforl* frequently l.idt, and repose on their journey. 
Having regained thCL'i^ domicile, they undergo their 
moult, which is a critfoal jicriorl in their lives ; and to 
shelter them from external injury, as they are then 
soft and sickly, their inU'gument resc^mhlitig wet parch¬ 
ment, they closely shut themselves in their burrows; and 
ft is now that their flesh is most esteemed. Their eggs, 
meantime, being recast upon the sand, are speedily hatched 
by a cohibination of heat and moisture; when the young 
hasten to the adjoining fields, where they gradually ac¬ 
quire the sti^ngth and size requisite to enable them to 
undertake their migration to the haunts of their {larents. 
They are chiefly nocturnal animals, migrating and prey* 
ing at night. It is a reraarkj^ble fact, that, although 
furnished with branchiec, tlidir vitality^is suspended by 
immersion in water; and also that they possess a cavity 
in the vicinity of their respiratory apparatus, which serves 
as a reservoir for t^e water requisite to keep those oigana 
constantly moistened. The neighbpuring OfdMimua is 
singular for the excessive developement of one of its 
(Jaws, which is sometimes larger than the whole of the 
of the body, and serves it to close the aperture of its 
burrow,*when it has retired. The habit it has of raiamg 
this, as if ddling, has procured it its specific name of G, 
fjocana. The genus KauHhyrapsut consists of small 
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animals, arhich float about, in the ocean, *upon marine 
plants; and it is supposed that it was one ef these which 
indicated toColumbus, some dayr^befoie his discovery, the 
proximity of the New World. The sub^arasitical 
noiheres are also singular, from inhabiting, at certain sea¬ 
sons, the bivalve shells of som^ of the Moiiumi. Among 
the curious genesa which ibrm the passage from the 
BratJipura to the Macroura^^or laige-tailed division of 
the decapod Crv9taeea (the lofister^ we find those in 
whiA the enlarged tail has not yet becdme the clfief 
organ of progression, by means of its fidlent apd sudden 
concussion ;'‘^||d among these, the PayuruSf or hi^it 
lobster, is wormy notice, from its hab^t, id conaequenA? 
of its tail being always sof^, of seeking for its protection 
some univalve shell, wherein M; biir^A it these shells, 
witii its progressive enlargement, it has the inltinct to 
change. The allied whi^ljifrom its siae, cannot 

find «hells convenient for its res^ption, lives naked, and 
has the habit of dwelling for a long time, like* the land 
crabs, in cavities of rocks and burrows of the ground. 
The nonnal Muvroura contain the large PalinuruM 
homarwftOT sea crayfish, which has not didactyle claw#$ 
the Astacm Gammaru«, or lobster ; the A«tlicu« Jluvia^ 
tiiu, or river crayfish,— both with large anterimr thelated 
claw's; the former marine, and the latter inhabiting the 
fresh water ; the Crangtm, or shrimp; and t]ie Paktmon, 
or prawn,—-delicacies for the breakfast table; and muki- 
tudes of others. 

(353.) Among the ^amapoda, or sea mantises, — 
named thus from their s^fined raptorial anterior legs,— 
occur Squilla, an*^ its al]i<A ; and near ^ese, but with¬ 
out such legs, we find the genus Phyllmoma : their 
leaf-like bodies, indicated by their naipe, are as flat 
and transparent as | piece of stamped mica; their head 
is disproportionately large, and abdomen equally small* 

(354.) The second division of the Crwrtaem, the 
Edriophtkalfna, or those with sessile eyes, contains c]||Fee 
groups; —> the Crustacea Amphipoda, which oonstitute 
the various generaof those compressed shrimp-lUie jump- 
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ing Crvettaem we find bo fieqttentfy in Btagnant wtterS) 
soch as Tt^truSj Gammarns, Phronime, Sea; the 
Crustal LafnhdipodtL contains Crfamm, Sta^ which 
live as parasites upon the whale^ and others, as Ca^prella, 
are wanderers ; the Crmtacea Ittc^poda arc broad 
and depressed, and do nq|^ leap: among these we find 
OnUeuHt or the woodlice; the: Cymoth%9, which are paili- 
sites, and very broid ; d^d Idotm, which are equally 
slender. ' To thtsi' division, the fossil TrilcMtes very 
ddsely approach in general.structure. *- 

* T}:%e*Kiitomostraca form the last division of 

the jCrmtatxn* In these or^ the Braryfi^fipodeXf con^ 
tLining the reroar^alile forms of Mmoridonj or Cyclops, 
which are very minute ai\[l pyriform insects; Zoe, with 
its digitated''legs ;* ^ith its case covering its 

body. *2t is here, di abtlessly, that the extraordinary 
form of Limulus sbfedd come: these are large creatures 
sometimes two feet lot^, and peculiar to the seas of 
America«and India ; sftecimens frequently occur in Chi¬ 
nese boxes of insects; they have a large hemispherical 
crust covering the anterior portion of the body, and a 
h/iig and slender tail: and lastly, the Pwcilopoda, which 
comprise die only truly suctorial Crnstacea ; among 
which t£)ere have l>ecn observed, in their early stages, con^ 
sidcrable transformations. They live chiefly as parasites 
upon other animals, and especially fislies. Amongst them, 
Ai^ulus has natatorial legs, and Cecrops is short and 
stout, without legs; and Dichelestion, which is parasitical 
upon the sturgeon, is loiig and slender. Naturalists have 
not fully determined where •Ine PycmgonidtB should 
be place<l, — \j;hether proxiifiate to PtSilangium among 
the Arachnida, or with the Crustacea, linking the two 
orders : Latre^lc adopts the former view ; but ^Valcke- 
naer and Milne Kclwards, respectively the greatest au¬ 
thorities in their two branches ot Arachneology and 
Crustaceology, concur in considering them crustaceous. 
Th^y are spider-looking creatures, with eight very long 
and unguhited legs; but, in addition to these, the females 
have two pseudo legs for carrying their eggs. They are 
occasionally found upon the Cetacea, upon which thev 
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are mippofled to be parasitical^ allbough tftey i3so ooenr 
upon niaiine plants and under Itones on the sea dMxre. 
They contain the genera Ppcno^m, 7<iymphm^ &c. 

(356.) Our last division of the Aytera contains the 
Suctoria ; the most typical of which is the genus PuleXt 
which undergoes a metamorphosis resembling that of 
tlK Diptera, We^eed dot e/uarge upon the flea, as the 
space we could devote to it v^Suld ig>t be ample enough 
to do it justice, and it is suflidient% well .kfiown ; we 
mayereinark, however, that jt contains, b&'ides the cdbi- 
men flea, oUiers that kre peculiar to Ceftain ipiimals, ks 
well as the r i^||^iied Chiyo of the West Indies, so injuri¬ 
ous to the fee^f the negroes. Witlj these insects ute 
conclude our survey of anitulpse animals. 

( 357 .) Tlic synopsis we»have*thu8 thpi^ly passed 
through, must be considered OD^y as suggestfons, and 
stimulants to further inquiry ; an k should it prove so, 
We shall have gained our object^ as it is but requisite to 
procure attention to the subject, to invest it wiA a para¬ 
mount interest. The accidental discovery of some friq:;* 
ineut of man’s works, which had been buried for a few cen¬ 
turies, and then brought unexpectedly to light, produefls 
a tumult of comment; the learned world, in the frenzy of 
its excitement, deduces from it, howsoever grotei[]ue and 
rude, irrefragable proof8*of the antiquity of man’s civilis¬ 
ation, and of the supremacy of his intellect; |ind Egyptian 
monsters and Persepolitan figments are unfortunately 4oo 
fre<}uently esteemed more worthy of investigation than the 
perfect works of God’s hands,—old as the creation of the 
world, yet descending to us in all their pristine complete¬ 
ness, which is noAnereiy cxh^riiul, but also ipternol,—com¬ 
posed, too, of the minutest parts, the ultimate structure of 
which eludes the microscope’s research ;-^and both ex¬ 
ternal and internal corresponding in So intimate a conca¬ 
tenation of cause atid eflect, and these so harmoniously 
blended, and so finely united, that even the profoundest 
speculations of man’s boasted intelligence cannot duler- 
mine which is cause and which eflect,— being, as ttiey 
seem, simultaneous: and into all there is*infaied tte 
mysterious spirit of life, making them free and active 



SQ4! NATURAL ABRANOEMBNT OF INSECTS. 

agents, endofired, to the extent ^and yariety of their 
organisation, ^ith perceptions fitted for its fullest en* 
joyment; and these, so governed hy recondite influences 
that control them, that, in seeding and effecting their 
own wei^, they'work concurrently for the common weal 
of all. The student of this world of wonders can 
patiently endure the contumely^ of thq^e, who, busied 
the noisy mart of ^ocial life, sneer with contempt upon 
his pursifits; for,he Knows full well, that a day will 
cotne, when these traffickers, human flesh and ha man 
misery who accumulate wealth distilled from human 
blood, foV no end but accufiiulation ai^ ostentation, 
liaall he scourged from God’s living TCn^le; and that 
the exalted shall he humbled, and the humble exalted. 

(358.)’ caniu t heitf'T conclude the present work, 
and the<scries to whi< ' it forms the sequel, than in the 
words of an eminent advocate of the representative sys* 
tern. The precursory ^pffrage of the great Bacon shall 
terminate our lalMurs: he says*, ** Was not the Persian 
magic 8 reduction or correspondence of the principles 
and architectures of Nature to the rules and policy of 
governments ? Is not the precept of a musician, to fall 
from a discord or harsh accord upon a concord or sweet 
accord.oalike true in affection? Is not the trope of 
music, to avoid or slide front the close or cadence, 
common with tlie trope of rhetoric, of deceiving expect¬ 
ation* Is not the delight of the quavering u^wn a stop 
in music, tlie same with the playing of light u(>ou the 
water ? 

* Splemict tremulo sult%fnine pontus.’ 

Are not the organs of the senses of one kind with the 
organs of reflection,— the eye with a glass, thb ear with a 
cave, or straight, r\€termined, and bounded ? Neitrkr 

ABB THESE ONLY SIMILITUDES, AS ftEN OF HARROW OB¬ 
SERVATION MAY CONCEIVE THEM TO BE, fiUT.THE SAME 
FOOTSTEPS OF NaTURE, TREADING OR PRlNriNO UPON 
BE?%HAL SUBJECTS OR MATTERS." [(32?-358.) W, 

E. Sh.!* 

sa 

* Advaneemeot of Lesrulng, p. ISl. ed. ISSS. 
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i$. 6!). Clrd^ of afBnUjr of, 8. 
Analogies of, to vertebrata, ib 12. 

l. 9. And to tOTtacea, 1€. .'jU. .‘Jii. 
With the animal kinn^oin, 35.42, 
BO. Metamor|»hotw of, 51. 

Anobia, larvae of the, .35S. 
Anobtuin;ftt7, c, r 

Ano|>lognathl, SI.3,3(4- 
Anoplognatliida*. 31(1. 

Ano|ilura, Uie, * 

Anopluriform tyiie of caternilUn. 

61. ta. 70. 72. , ' 

Antenna* of IiikccU, chi/'f noticir 
of. .sa <M.tl()2. lo7. m. iuj.nsi. 

m. m m. im. m. jm. soi. 

i\)B. £U7. 247,240. rt paasim. 

4Vnthero|>hagus, anjl other insects 
cniisumin^ tlnwers, xul, 
Aiithomyida*, the, .378. 

Anthnphora, gregarious, 166. 
Aritiiribiiles, the, 376. 

Ants, of, 147. (.71. 171. Consist of 
liiales, temalea, and neuters, 171- 
Turuntinaj har* bceit/si *>on>U 
natcd *• while. iit«,*’3%3. ^ iiilty 
nf the tAic ants to them, • 

Apate, 247- 

A}ihid(‘S,nr plantdice, 112/' Itl 128. 

137. 141,ef fNisrim. V 

Aphis, 114. 

AphoriiinK* suIxfamUy, 2.15. 
Apliociius, ilT/B. 

Aphroditw, 2.5. 

Apidn, the gen*niic bees, 1G4. 
Apides, or bees, 151. 158. 
s\pls, ]6H. A. doinestiea, 17(1. 
Apollo butter^}, ?(■. 87. 

Aptur.i, or wiiigIcM inserts, 8, P. 
Affinities of, !i. 11.1.3.16. HO. An«< 
logy with the Dciitirositres among 
bints, 34. Sub.typi4'al group, 46. 
Noxious and disgusting insects of 
this class, 6?i May W tennwl 
fypes of evil, iiP. On tlie class of 
Apterous Insects, Part Ill., .‘>53. 
Apus, 382. 

Aitiiatic inserts, various, particu¬ 
larised, 6(1. lUK 123, l.ib 14a 1!)2. 
248 26.'l, 264. .‘{.‘17. ;»■'(— i-V*. 
Arachnids, the, 380—..101. 

Araiiea, tribes of tlic Aroneidoi, 
3Kl,rfsrg. 

Arctioda*, tiger moths, loTi. 
Arenicolt^ 23. Consist of Arcnl- 
cola and Chctnptara, 33.2 C 
Argulus, 38. :i!l2. 

Argus butterfly, 92. 95. 

Aricida*. consist of the genera Ari. 

cia, Cirratulns, Ophelia, 3:c., 34. 
Articulata, affinities «*ith the, 30. 
Asiulaphiis, the genus, 340. 

Ascicus fluviatiIU,the cray flsh,3Pl. 
Astai'us gat.iniarus, the lobster,331. 
Astilbus, dw(4H in HUMS, 273* 
Atoinaria, 267. 


Atrf>:tocerui, 331. ATS. 
j A ttelabiis, the genus, 261. 

* Atropos, 3^1& Tne death, watdi, SS 8 . 
j ** Auretian, Essay preceding a 3up- 
1 plement to the,** by Harris, M. 

I Avina, structure of, 333. 


I ®- 

■ KiaetU, .m 0 , 

Balanus pusitlus, 3R. 

I Dark of trees, a domicile, 267. 

Bariiaclep, or Clrrhipedes, are ina« 
fine aniiuloie animals, of imfier- 
feet nature, having sheMs} re* 
prineiit the MolliUKa; also con¬ 
nected with the Articulata, 5. 7. 
«> 20. Families and analogies of, 31. 
33.70. MrJ)<^ropbon’s discovery 
rcspectiUK'^ic nietamoruhcuis of 
. minute'marine aiiimais into Cir- 

I rhipedet, 37. The young bar- 

J nacle, 39. 

I DBrypentlius, 355. 

Hdcila, 21.386. 

Ddclliiidrs, 21 . 

Bees, of, 79.124.151.157. ficneral 
description of, 15H, c/ pMtttn. Of 
the sexes, 170, 171. Rev. Mr. 
Kirby's Monographia Apum An 
j glue, 161. Hive bees, 170. Moti 
I tary bees, 163,164. HoebI bees- 

j 164.168. Mason, 135. Leafciittcr, 

165. 

j Deciles, Of, 9.43-50. .56. 11.5. 136. 

I 1.54. DU. Tlieir habits and eco¬ 

nomy, 191. lH)7.274 281. 

I lleiiiliecula*, structure of the, 181. 

Dembediiii«p, sub-fainily, 2iiJ. 

; Derosus, many species of, 249. 

Derytus, 120 . B. tijnilarius, 120. 

Bird lice, the, 61. 68 . 

Birds com|*arisoiw and analogies 
in (Iruithnlogy and Plntoimilogy, 
31. 4!*, et poirtm. Allusions to 
llfesirostral birds. 33,34. To fiereh- 
ers, or Insessores, 3'1, 34.64. 203, 

. * J04.* 2 .>H, Ac. To Ratures, &{. 66 . 
279. 1'u Kaptores, 64. To Hiru- 
dines, 89.* To Orallatores, 81. To 
(janinai*ea!, 66.1.16. 'I'o various 
otliers, as sanupipcrs, curlews, 
plovers, Ac, 258, M posnsM. 

DirguN, naked, .1,91. 

Bittaeus, the long.legged, 341. 

Blaps, (’41. 

Blattiv, the, 180. 33S. 337. 

Blight insects, or blights, 11S. 

Blues and cutipcrs, 62. 65. 95. 

Boat flies, of; 129,13(ii 139. 

Bucidiuro globulare, 1.18. 

IkmilMU fir humble bees, 168. 

Bombycids and Bombycides, the 
silk worms, 57. 77. 205, Tbelr 
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cocooiu, 79> Th« ailk moth^ 86. 

91. I(l&. Naiural divbioiui, Iw. 
Book<4QUie, the* SSK. 

BoreiM, an apterous insect, fUl. 
Boatrlchl, nuinerouc, 19k i.7(». 
Bostrichids, family, £36. 302. 331a 
Brachyceri, of Aflrica, £H1. 
BracItvKaatra analis, 183. 
Braiicnellion, Branchclilooicke, £2. 
Braitcblo|iade«, 392. 

Brofites, 285.’* • 

Broscui, and lti> cognatea, 963. 
Bruclius, £76. 

Brualwfeet, a butterfly, 91. 

Bryophila*, lO*). 

Bun. iJf. 66. lie. ISb*. Wood-bUgs,^ 
Jm Rapadous bufoi, 116. , 
BuprratidA, the, I3i. S{40~-V'46. 25'i 
Bupreatinai, the. 24.% • 

Buprcatia, 113. 

Burying bertica, the.^HL 
Butterfly, pro|iertie« arra habit a j 
of the. 6k 66. ‘I'ho i 

The cabbagc-hutterfly, 67. Com. j 
roon wliitu, liiJl ]'ainte<l 61). 
Peacock, 66 91. Swallow-tHiled, | 
7>i. firi>wn>niuadnw, (i7. | 

&c. Tlif greater diurnal priNieedc ; 
from the tlivaaiiunform cater¬ 
pillar, 67. 'ilie largeNt in ex- 
latenee, deacrilieil, 9.3. The Hea- 
periaii, 7(1. Harrin'ii inagiiilicil 
flgures of the British butterflies, 
alluded tti, H4. Arraneemciit of 
the genera, 87. i 

Butterflies, chief order of the I'ti. ! 
lota, 10 or diurnal, 60. 67, 63. 
J'he Iiililbrin tyiie, IVJ Snh-ly- 
pical group, the Nyniphalidie, 
Byrrhiit, the genus, 241. ! 

Byturus, and other iiiHeets having | 
their domicile In Bowers, 9ti7. > 


Cslfldcra (Fachrouil, 219. . i 

Calenteryx, brilliant colours of, 33!r^ . 
Caliaea, metnlhr ailoiicof, IIK. 
Canipontia, genus of lAraiites, 26. * 
(!Bin|Hilipus, 212. 

Cantheridse, Lytta or Meioi[\ 320. 
Capricornea, family of Colcoptera, 
11.6. 194. Chaii. ix., 271, ft teq. 
Analogies of, to the typical ver. 
tebrata, 279 To the uigtuUted ! 
ouiMirupeds, 279. To the lainel- j 
licorn and predatorial lieetlea, 2hl. | 
To the Cerainhycidot, 290. 'I'othe : 
Nccydalinte, 297. ^ 

Capsiiii, family of, 120. 

Caraliidn, analogous with liamelli- I 
cnrties, lis. m. 2 '"i8. 'BS. 'Hie * 
norroal, 2C1. The aquatic, 264. 


m 

Canbui, 2S0. 2fi8.*263. C. legalii, 
sgleodens, apd rutilans, 263, ■ - 

Casnonia, clunga^ neck of. 261. 
CoMiibe, toitoiie beetles, 116. 202. 

Analogy with the Coccidci, 149. 
Castnia Licus, 104. 

('astmadK*, moih sphlmci. 103. 
Catarola, 109. • 

I'utadroinus, 263L 

(kterpillars, of, 54 59->6l. 60, 69, 
70. 73. 92. Types i»f, 6U. 63. 5W. 
* Ruminant, 67. 9‘). 

4'atn{is, 2bl. 

Celii of Ice., oflbe, 159.169, 
17a 1H3» * 

^ Centipetlps, 10. .3% 68. • 

Ontrniiotidai*, J17. Bpined cicadoL 
KtO 1.14. Horned cicadas. 137. . 
Ceiitronotiis coriiutus, 137. C. ge. 

iiisla.'. I >9. • 

rp|ihHln|>sid(F, tlic,' .‘176. 

Cephaiota.', Hr Krrautes, 2:1, 24. 
^dialutnchia, iUN. 

^eramh^’ido', th^2V5;290. 
".'erMiiikix, 273. ■ 


I'critwis, INI 
('ercopiiiic, the lioiiping ciradas, 
1 U 1B. 

Cen^lHS, roiifon.’iatiuii of, 138.172. 
f'etflcca. allusions to, 31. <13. 71. 
Cetiiiiia, the genus, sKff. 20!). C. 
aiirata, 207. 2.H. C. eornuta, or 
Ic hfiostoma, 21 i. Morlo, 2] 1. 

('etoniada?, the, or floral beetles, 
Lilts. 210 254. .•''ub.faniilics, 220. 
Analogies of, to t^oleoptera, 2219 
Analogies of Srarobieidui and 
Cetnniidie, 2.‘r7. 2.'j9. 

C'etoiiiidie, circle of 1116,^.79, S40. 
tU'tonlime, the, represenrtho must 
tvpical roliHiiitera, 240. 
l.'hafeni, of, 192. liN'i. 210. 217. 
(Utalctdes, and gail.flieN, 151,152. 

164. 136, * 

Chalcidida*, the, 1.33. * 

(Ihaleidites, structure of the, )ft3. 

Lxirge group or, 187, etseq, 
ChalcoiiotUB, 227. 
f'h.’utmodia, 21.5. 

ChasmiMloii, apterous, 187. 
i'helonarium, 2t7. 

CheliMtoiiia, thC genus, 165. 
Ilhermes Alnl, 141. 

Chetoplera, genus, 23, 24. 
t'hiasogndhus, 94.3. , 

Chign, atOcks the feet of negruet, 

:)!)3 

Chilognatha, the, 'B6. 

** ChiTogoathtrorm sUrpf," 908. 
C'hilo]HMla, tlie, :jK6 
C hionese. afiterous, .341. 

Chiton, 242. ^ 

Chloeia, V.3. • 

C’biorioii, metallic ig^lour of, 180. . 
Chorisla, 341. 
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ChmatU of imOlta, noUea of, 48. 
iiS, 54. 79. With head pointed 
upwards, 60. Wth heiul pointed 
dOMrnwardt|65. Perfect, 76. 
Chrysidids, oetpoeitor of, 186.„ 
Chr^iiB, i?)4. 

Chrysis, (he |[cnus,«i.54. r 

Chrysomela, the, 3M. 
Chryioinemte, the, 154 514. 
Chrysophora cbrysiwhora, S15. i 
Cicada Anglica. 151. 

Cicades, or Cicoilas, conformatiotf 
of the, 117. .Singing iiyieutx, ISq. 
et seq. A^ierraiit species of. tl 13. 
The true, nr Ciradfidc, 1.51. 
Knacrraii’s eulftgy of the, 137. 
Cieadides, 113.1S9. 

(Llciuliiiii}, ilngii)^, l3l^ 

Cicindcia, Aic typical, S.’tD. C. cam. 

Iieetris, 751. Its larva, 759. Tiil. 
LiCiiidelidB!, nr 'tiger beetles, 115. 

197. S.50>S.59. ttr. < 

Cimex, genus, 116 roiifonn&tiqp 
of, llti. C. Ie^jlanua,^l7' C. 
scaraUspuuics, 4l3. . * 

Cinncldcstinr bugs, IIS, 116. 
Circelliunt, cmivex, 777. 

Circopiiue, Jumping cicadp>, 1.'14 
Clrratiilus. 74. • 

Cirrhipedes, parasitic, 3. CuVi red 
witli scalps and hard plates, 9, Kt 
16. Are marine atiinials, known 
as barnacles, 2^1. Families/‘if, 31. 
70. Analogies of, with the Aves 
tissirostres, 3.5, .54. Mctamnr. 
^ phnsis of, ;ld. Relation with the 
Crustacea, 

Cissites, 379. ** 

Cixiiis, tbe genus, l.5». 
Clnviger,%cmarkable form of, £73. 
CIcrl, the. .527, 

CIcridff, the, .5.5,5. 

Cicfus, 16.5. 276. ;»|. ,534. 
fMoe, the epheifternl genus, .‘(54. 
Cumene, fragile tulie of, 23. 
Clythridoe, family, .514. 

Criemidotus, 265. 268. 

Coccides, or Blight Insects, 112. 

148, ei sfq. 

Cofxnnella, 149. 20.5. 

('ocrinellid», 118. 278. 

Coccus, 1)6. C. a lontdum, ISO. 

cacti, I4!>. 3SJt. ratapbractus, 149. 
Cocliineal, itrodure m the cocci, 
149.32.5, , 

CotxHinof the silkworm, 7 A 
Colax, .‘176. 

Colenptora, 9. 57. Wings, hard 
cases, and shards of, 46. Analogy 
of. with AmphibiatM, 49. With 
Oil res, .50. Im^ierfeetion os to 
4fght, 49. Analogies with Hemi- 
ptera, lie With quadrupeds and 
reptikw, 199. The natatorial, J 25. 
Ueneral view of this order, chap 
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vU 190.; viL, S07.; vili., S49 .; 
itZ' £74;; X.. 306.; xL. 31(1. Ana. 
fogies of, SOU. S04. 233. S58. 
C'oleoticbuo, 116. 

Colianc, yellow butteriUm, 87. 89, 
(^llas, a outterdy, 87. 

Colletes, its bilatiated tongu^ 16S. 
('niophon, 344, 

Condylodoii, 17.5. 

Coiiiatcs Tamorisci, 306. 

•opper butterflies, th*, 9S. 
('opridi!S,*nabits of the, S6U. 

Copris, 227. 

('Ofirnbii, the, 237. 

Coprobu, 227- 

Coptosoma globua, 118. n 
'Curei, family.of thc^ 117. 119. 
Cnreui. 119. 
s Coriaces, the, 379. 

C'orixa, thcgoi^, 139. 

Corizus Hib^tami, 120 
Coroiiuli^f.52. 

Crabronida?, 178. 

Crabs, allusions to the fret of, 2. 
To their eyes, 38. To the alter, 
ation of external appearance of, 
.5.). Tyfieof the group of, 389. 
land. 

Crayflsh, .591. 

Creophiliis, black-headed lieetle, 
common in our walks, 27t. 
Crickets, of, 348. 

CrocUa, white and ccorulc.m mark¬ 
ings of, J6il. 

C’rustaei-a, 13, 14.38, 387—593. 
Cryptids, the, 186. 

('ryptodiis, genus, 212. 
('ryptopliasidw, hermit moths, 106. 
Cteiiiceriis |ieclintcomis, 247. 
Ctciiustnni.’i, 2 j)9. 

Chckixi liees, lo7. 162.163. 

( uekoo spit, 127.134. 

Cucujus, 27(1,277. 

Curciilio, Ihi, 27.5. 

Curnilionidw, the, 1.54. 193. 276. 

278. 297. Species of, 504. 
Cybister, 264. 

CvOiriis, and its afllnitirs, 2ti.5. 
i^'ctofM, swimming feet of, 37. 392. 
Cyclostomi, clypeiu and mandibles 
* ofthf, l.sf) 

Cylldrus, .’13.5. 

CylendrodM, apterous, 348. 
Cylindrical cases of May-flies, ■554i 
Cynipedes, the, 1.56. 

Cyni|isidar, gall.flics, 188. 

Cypliusp rich vestment of, 306. 


I D. 

I 

I Daphnia, the water-flea, 67. 
i Darnis, the genus, 168. 

! J>ssygastnr, hirsute, 165. 

’ Uasypoda, the degani, 163. 



llaijrTHM, |ratta,68. 

Daiiyteft, 

Dcath'a-iiead molh, 77. 

Dcath>««ti‘h, the, dfiti. 

Decticu*, the jpHiiu, 349. 
l>einopslA, and J)i||lo«M, S73< . 

DendraiiliMgus, ‘Jiia. * 

Deipbax, eurimia aliapeof, 1SI> 
Detnetnufi, Srtil. 

Dciiuliuin, S2. 

U^il'a cnanh^Kine, 872. • 

Ddhadie, fHinilica of they 375. 
Ihoiiatra, 85. 

Diphtera. moth* named, lU9. 
I)iphiir<.']ihalic, 218. 

Diriteu. fwo^winKed Insect*, 9 l 4S. 

is. 7s. Srtl, rt teq. ^ • 

Diura i^hrinuM, .^*7. * 

Dohehudorus of Brazil, 172. ^ 

Donarw, and th ■ifcjarva, 28& 
llon'adioi), 88y. 

Dnrt'U*, the genus, 24l>^ 

Doritfs, 87. * 

IhHrsibranrhes, 20. 

Dortliclw, the, 17.?. 

Horylus, IT.? 

Dragun>liy, NtinglcM, 48. Atjuatic 
in the larva slate, 4". 

Driiii*, 

Droniiii^, ^lil. 

Drones. .Sec Bees. 

Urypta, llil. 

Dyiiahtes, 216. D. Actieon, 2S3. 
Dynastidie. 21.5. iVil, 232. 

Dynastiiiie, 224. m SfO. 

Dytisoiilfc, 1J.5. hti. 195. 250. £H 
S<H. tlliii. 

Dytiscus, the genus, 830,2f>4. 


Earwigs, or Forflculids, 201. 3-%. 

ErdysU disiinguiahcd ftom meta 
inorpliusis, 52. 

Edriophtlmlma, '.IQl 

of jnsocts, of, .54, 79. 112. 132. 
l.'id 1.59. 181). .‘JW ei 

Elaphrus and Its sub aquatv eA 
nates, 2)13. * 

Elater, highly luminAs, 24.5, 24t}» 
E. sanguineus, 217. 

Elatcriiiie, the, 245. 

Eleslrtcal sboefc firom Insects,123,124. 

Elonhoru*. genu* of water liectles, 
240. 

Elytra, or sheaths of the, oX Insects, 
81 191. 19(>. 25^3- -MI, et paafm. 

Embryo, of the insect tribes, 54. 

Emus the lH>auttful, 271. 

Engidae, of MacliCay, 251. 

Engis, 2fi7. 

Entnmoatraca, the, 392. 

Kntoaua, intestinal worms, 7. 27. 

Ei)eolus,varlegited cuckoo-bee, 162. 


iimBz. ^ 999 

I EpHemers winga of these Inaeela, 
353,351. 

^ftemerinie, their brief life, 35.2. 
^imediopteroif, 179. 

Erotytide, family, 315. 

ErAylus, 251. 

EriMibdella, 2L . 

^Errniitestbe urgeat Annliy of Anel- 
lidw mesolirauchisr, 24. llieir 
animal ecoiiomv, 24. 

Erycina, of Fabrieius, 04. 96. 
e Erycinldw, <14. 96. 

Xueera. genus 166. 

BltmlUMs 168. 

KuTaiinA,*168. 

Kuiojibi, tarsi d^the, 187. 

Kunienes, a solitary wa*u, 182. 
Eunieiilie, e»4nprise lEiione Mid 
Aglaura, also l.ycWlce, Eunice, 
&c., 2.5. 

KuphroHyne, 2.5. . 

Eupliea, 92. 

Eurymus, 89. 

CliirystiTiius lA of the, 227, 228. 
a Euter)ill K‘». A 
Kvadhdie. fiimil "uf, 18*. 

Eyi'tiiT inierts, some imilces of the, 
1I8. 126. 134. 185. 324. m 353. 


Feet of inserts, the, 2.1 a 90.94.124. 

380 Swimming feet of. 37. 
Filaments, certain, uf insecta, 14V 
Filaria, the moat simple of the 
Vermes, 28. • 

Flnta tiinbata, of Afiriea,^84. 

Flatidw, family of, 127.*Moth-like 
cicadas, 130. l.'>4. 

Flea*, of, 56. J-W. .103. 

Flesh V processes, 02. 

Flies, of, 375, ct ptJitim. 

Floral lieetU'S, the, 210. 2.54. * 

Fliiwm, list of Insects inhabiting, 
267. 

For6riilid». the earwigs, 201.336. 
Formica, itlngless. 172. * 

Forinicifla;, or the Ants, 151.171. 

Are pugnacious 172. 

Fnrmicins 175. 

Formicliia rufa, 172. 

Fossom, aculeated, 176-181. 

Frevh-water iiuects. 21. 

Froghopper, toe, 127. Vii. * 
Fulgoric, aiialuglea of, l;J5.136. 
Fulgoranip, In the circle of the Fla- 
tide, 13.5. 


O. 


Galeatus, 121. 
(Jalguhni, the, 129^ 
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Gall fliM. 151, J5& 188. 
Oaitrobranchuii Slliuioii to, 18. 
0«Qgr«phleidlitribution of Inaert#, 
88. 05. m: MS. 107. 119. 124. 

ISK. 132. 154. 183. 189. 17-3. 17.5. 
Ita. 24& m 989. :148, S47.C84. 
Ge«}in«kria, irf* Lliinaiiu, Ii9 905. 
Oeometrfdb*, in' luofer*, 80.107. 
Oeotnipeii ncrcorariui, S94. 
Gootrupins, or drone MiaratM, 9S9. 
Oerris. 117.123. • 

Ghut'Diotha, the, 108. , 

Glow-wuroia, of the, 319. e 

Otaphyri, green and yellof., 219. « 
Oiaphyri(lie,21I. ^ * 

GlwhyrinR, 919. 

Glaphyrinie, or beetles, £10. 

GlAToera, auiicrtatns Itfcreiav, 95. 
Govruis, 9m ' 

Uoliathua, the genus, 9.78. 

Golitflbim, beetle, 911, 919. 
Goneptervx, N9. 

Gradual oevelopemeiit, I.HOl 
G rasshopper! of, 5(1 Their har 

bits and eeonoriy, 190g <*. ^cq., 
AUiision|,by rlrious aut^ • to 
the trfbM of ciradas, lu , .,13. 
The Gryliidte, or graMhopjiers, 
iKift, 337. The Acridin#, yieir 
sung aitd vivacity, .749. * 

Grubs, ot, .54,57. 01). 141. " 

GrylliiMO, ani crickets, 348. 
Gryllotalpa, the biirrrwing, 348. 
Gumca worm, or Filaria, a |i&t of 
hot uliinates, 91>. 

Gymno|>lcurus, 297, 

CYyiuiiotiis elcciricus, 124. 

Uyrtni, the, 905. 

- a 

Habitat, ordinary, of many ento* 
molugical trititt, 207,9hK, 380. 
Huk'Worm, or (Tordius, 28. 

IluTictus, genus, 109,163. 176. i 
Haliplui, 265. 

Hukibiites, marine, 120. 

Haltica, thegcitus, 1.59. 

Hariwlidw, the, 96.'. 

Harpnlus, the tyiw, 963. 

Hai^xicera Burmelsteri, 19 L 
Han eat bugs, 68. ** 

HausteUafa, 4& 55. 19A 
Hawk moth, the, 00. 86. sa Spin* 
fling, or Orthids,'101. ^ 

Heleus, structure of, 970. 

Ueliconio, 87. 

Helit'uninc, 

Hehita, H. Vigorsil, £55. 
Herorrobllnv, the, 356. 

Uendutera, 9. Ac. Chop, iv., 110, 
<i4cg. ITieir wings generally 
cariBi-eond and folded, -48. Ana¬ 
logy with certrlu quadrupeds, 49. 


With Fane, 50L Are camlTorous, 
75J AlUllo^s with the Coleep- 
tern. m Vhh Cieortes, 1SS. 
Hopiaiidc, or ghoat-iiMitlii, 106,107. 
Hercules beetle, the, £39. 
Hermclla, 93. 

Jfftrmit moths, 106. 

Herpa, Guilding’a, alluded to, £7. 
Hesione, 95. 

Hesperia, 7J. 97. 

Hesperian catcvpUlai Its large 
head, 0% The but&rfly, 70. 
Hesiierio!, ski|iper butterflies, 61,76. 

97, 98. Kf*. 905. 

Ilctenigyna, solitary, 176. 
Mitcroinera, the, 96:1. . 

•Hvteroslenius, £15. * 

Hetc'otoinu, nnteniue of, 191 
llcxa|iod liisecto, the, 47—380, f/ 

Hexoiion, 

HipparcluCmeodow brown butter- 
' fly, 

Hipparchiu Hy|icrantui, 94. 
HlpiKdine, 9.5. 

Hirudina, 26. 

Ilirudiiiidic, leeches, 18. 91. 

Hirudn, the medicinal, 91. 

HUpidie. the, 316. 

Hister, the graus, £41.944. 
Ili«terlda', the, 944. 

Hive lices, 17U. 

Hiv(.N, id* the, 16D, 171X 
Hoiolepta, Sik 
Holoptiius, the typical, 194. 

Honey, 160. 17U. 183. ^ 

Hnncy dew, 143. 

Iloplifl?, metallic tints ot, £18. 
Horiii, genus, 167. 
llorii.likc processes of insects, 69- 
Harncd iH'cttcs, £10, pawm. 
Horned cicadiis, 1.37. 

Horns of inMtis, 73. !K). 137. 
Horse-fly, the hipiMilMMca, 379. 
Humniiiig birds, 34.151. 

Hydrcna, 949. 

llyilrncurisK, structure of the, 191t. 
Hydr 'dcithaga:, the, 951. 
UA'drodvphagous beetles, 19.5. 264. 
(Iydrot‘>sB, minute, 195,196. 
fUydrophilidw., the, £40. 948. 
Hydro|>hiiii, aquatic beetles, 91A 
Hydruphiliis, the genus, 954. U. 

piceiis, 248. 

Hydro|K>rus, 96& 

Hydruptlla, kidney-shaped rases of 
the larvo! of, 3.55. 

Ilylspuiflhe wood burrowing, 168. 
HyineiKqdera, 9. 1.5.7. Wings ot, 
never eoriaccQus, 48. Their ana¬ 
logy to Heptnio, 49. Poisonous 
stings of the typical, 49. Anaiogy 
with Ungulata, ot quadru|iecn, 
/•U. 1 ndusii’e of bees and wasps, 
79. Of the order Hyiaenoptera, 
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«hn. W., 150. AMl4j|ift with 
Ptlfota, 15S. - FoMorial^ 18U 
Hjpoceiihalus armatui, jm. 
HyiMideriiia, 37i. * 

Hjfitrix, 119. 


t 

IdmeumcaL the, or Ichtieuifo- 
fildtB, 152. 155. iss. 185, et 
aeq. Proper, IBS. 

Inuigo, the term, 80. 

Inca, 819,91.3. 

Inhie^a. are minute, SL 
Inacdn, natural arranfieinent ani 
characten of, 1, eTarf. 41. t*/ aeq. 
Induitry, and altnoat nuraculoiu 
work* of, 5. JjreKarinuf coof: 
mimttle* of, 5. ^yejtreat divw 
■loni of, 6—9. TypliLclasiic* of. 
45. Definition cif an inaei't. 46.* 
On the winged iiisecU, 47, rf . 
Xo trine of insect* abMolutely do¬ 
mestic, .50. System* of entornc^ 
logy, 41, rf sef. ■'». The singine 
insects, 1«»—l.-fif f)f acMleatw 
iiiKerts, 15.5. l:iH. 111. 176. Pulmo. 
nary attparatiu of certain afice. 
rout, .’Mo, 3HJ. 

Intestinal worms. Hhmilc structure 
of thi* rlasc, 7. 'ITicir Yancliea 
and habitation, 97. 

1 m, and etlier tribes, of which the 
bark of tree* is the habitat. 987. 
Iiehnoeera. antcniur of, 166. 
Ischnostotna, 911. 

Issus, the genus, 1.17. 
liihrurm cateniillarH, 64. 68. 7S. 
lulodit, ol Africa, 946. • 

liilus, 10. SB. 


J. 

Jara, insects of, B.4. 96. 
Joppa, the genus 1K5. 


L 1 

Ladybird, the. CoecinellB, 148. 909. 
Liunellicomes, fkmiiy of Coleop* 
tera, 115.901. 907, etitq. Ana¬ 
logies of the typical with odiet 
group*. 24a 254. 9B]. f 
Lamia, the genus, 977. 
lauiiiadw, analogic* of the, 293. 
Lamprlma, iplmdowr of, 24a 
Lamprimlnai, the. 941. 

Lampyrids, the gww-womu, 519i 
Lana crabs, 389. 

Langurla, SI6. ^ 

LanUwn -die*, orTuIgorw, 135,136* 


Lanridei, merl of, 181. 

I^nriB of insect*, notice* of tbe,48. 
SB. «3. 97. 106. 141. 15L 

156.904 911. 384 asa 356. PrU 
eoMry type* of larva, 57—64 Ju- 
Hform type, pre-eminent, 58.69^ 
64. AberMait type* ST, as^cf aep. 
Analogies of the Hrvw of the 
l.epliluptera to the AntuilMa, 

' RfpmenHttioma of, 73. 

. Lebia.961. 
f lAidra, the geniis, 1SI. 

• i<ecch,6be medicinal, SI. 

lileche*^. 18. * 

Lelade*,^i6N. ciimamcnnefL 958. 
leotiicp, head nee and porrect, 95. 
Lcpidoiitqrayt 56. 80 Clhranler* 

of, and metarilorph|Mi*,4l Ihipa 
active, 48. An. Analogy of, with 
lunis, 48. With ^Mwunfcnmor 
niiadruiwii*, '.40. Cri-fnisoWln 
la>|iid(i|8era,6(). Ilie diurnal, 63. 4 

• 92. 90.5. ArA^iam the longest 

cotcmillar*. Analogy of* 

toihe Anniihlb, 7|2. C'hap. ill., 
o^tbe Le})id<ipteini7 88. ft $eq. 
Alirrrant gruiiji of, ft.) Aflinity 
^ OIrailcs to, 12ft Analogies of, 

. ^4. 

Lhosina, 63. 84. 

Ijcpitrix, a rcmarkdble lieetle, 219. * 
Lejitura, 978. 

Lcieuriite, the, 275. 

Lt^urinAk analogies of, to the 
Lainiadar, 2ft‘i 

Lcstos, ita brilliant wings, 339. * 
Lethrus, it* fooil tl^ vine, ftk). 
l4‘Ucn(ihasia, the geiiiis, g.4. 90. 
Lieii<'m|ii.4, uviiHMitor ofg 1H7. 
l.ibcllula. its large eve*. 33.'). 
Libelluliaa', the, Au, 
iJbelhilinu‘, the, .'J3ft 
Lice, of, 37!t nirihline, 61. Plant- 
lice. 112. 114. liW. 141. • 

Licinia amphione. 87. 90. 

Lirininw, butterflies, 

Liiiiulus, cKtraonUnary forai of,]392. 
I.iMonotina, the, 889. 

Lithosiadr, day mulhi, I0f>. 
lobster, the, 

IxicuBta, the genus, .'137. 

Locustliiae. tro, 348. 

I.iongi('nm cole^ora, 

Looper moths, MS. 107 204.^ 
Lucanidc, l:)fl. 207. 246. 874i. 
276. 

Lunanus, paraneloplpodal, 242,913. 
Lndius Ailgeii*, 247. 
l>umhric)na, 26, 

Lumbriens, or earth-wmi, 22,88. 
LycKna,94. ^ 

t^dice. a genus of fiunicidK t&. 
Lyi iM,39l,%2. 332. • 

Lygsn, the, 117 129. 

Lygwut equestris, 120. 

D D 
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Lymoxylonida, thi, 

Ljftta, description of, :{S1.326. ^ 

M. • 

« 

Marbla,het'WogeneoiAfonnor,270. * 
Macraspis, A5. 

Macrncepnaius, liS. 

Magiii8,SJ. * 

Maggots, of, 57. 61. 

Malai'Jiius, .‘>i24. • 

MalarMlcnni'i^ nr soft Colfoptcra, • j 
115 >97. Circli* oDhc, 5Jiw. ; 
A^xiuiit of this^SvingfS tribe of , 
beetles, cliap. xi., .'ilR. • 
MidthiAi*, i>l}tTa iiinireyes of, 324- 
Mainemra, I If ! 

Man, leinoiM lo lie derived by him ! 
froiirtiii* v.*)dencc8 of nature, Si | 
.193. , 

a Manilibulata, typiral ri.iss of Co. 
leoptera, 4.7/ A. ^ 14(i. 1%. 

• Manticora, S6U. ^ • 

Maiiti(ia>, tl^, ]27r 4 

Maiitinie, the. .'144-..‘)47. ^ 

Mantis, .'M4- J7S. M. Carolinat nj- 
scrilH'd..>4i. Hi>a MantuiC, jyi. 
Mfliitii>|in, :'Ai. 

, Mask ol insecrs, 56. ‘1:19. 

Mason lieesAhe, ]6>. 

May files. 

Megiicephala, 260 Thab 4 • S6I). 
Megarliil.a univers&ilty i, 165 
li^gasonniia, llmnilm, ‘... 12 . 
Hft'Kasinninw, or horned iwtU'S, 
2M». 21.5.'2.11.«' Arboreal, S.32. 
Mi'Irrtn, 165, ItiG. 

MellinOiiajl*69. 

Melo'e, elytra of, >121. doubt U|inn its 
larva. 327. 

Melolonlba ali^'x, SIH. jM. vuU 
gans, 192.217<« 

MeVilwnthIdie, or tree IxHdIes. fill). 
Meloloiiihinae, 217,218 
Melyrinip, the siib'family, J24. 
Membrucis spiiiosa, I'lM, 17S. 

f Meneiiotii*, 119. 

Meroeoris, 119. 

Meroiwcbys, 119. 

Mcaotrirbia, of Afrira, 167. 
Metamorpinwis I'tilota, 11. 

Sli, 47. Of Cirrhi|)eflcs. 36 Of 
motbs, 1U3. Of aniuilo*c ani* 
mals, their rhie(*distinriioii, 51. 
Variations of .-obtert. coarrlate, 
Incomplete, scmUcompiete, 52. TvS, 
'liiree stages of, 64 —74. Ac. 
ReHecclons on the nature and 
wonders of entranologica), chap, 
ill/ 82. Other instances of ento. 
mbiogical. 11:1151. SS6 
Miana, I If).*' 

Mterophysa pielliphuldeB, 121. 


f 


Miili^ei.or,5.‘{. 150. 
Miltoj^ainiM, 168, 

Mirls, 121. 

MiU‘S, or Acaricte,.385. 

Molliiris, 281. 

MqUusca, certain Insects that bear 
affinity to the, 7,22.27.30. Ana- 
logics with, 35, ^ 

Monilicorncs, tribe of Colefl|>ters, 
115. 2U2-2fKi. General view of, 
#hap. X., :i09. .\nahK«ies ‘of ^e 
famuios Of, .‘111. 

Moiioculos, Sffi 

Monoculi, tribes of, .77. Bivalve, or 
O^trai-oda, 38. 

Murdclin, account of, 321—3!|1. 
Mordellida', oCtlie,3^. 

Morinulyce, 261. 

4loth cl.:adas, the. 127. I'lO. 134. 
Mo.^s. of, 86. 108. De- 

iioininatipd^. M. 105,106. 
,Miiiicidic,^iniiprchcnsive tnbe of 
the, 375, HTfi 

ftfiisciiin, the JlrilUh, 18.1, 184. 
Mutiila, t>]>ical genus, 176. 
Mutillfdwi the, l.i2.154. 175* 
Myg.ilc, :tS2. 

Mygiiiiiiia, JT9- 
M)lat>rU, ol tlie East, .‘I2tl 
MyriaiKMlii, 19. 5,i. .‘1X6. 

M)rni(‘ria, of New Holland, 17.7. 
MyimccoleniitiniV, the, .739. 
Myrmus inirifnrmis, 120. 
M\4lnrule*., .7.5.>. 
hl'yxinc, 5, li. 19. 26. 

Myzinc» 179. 


S. 

NMn lividiiSf 124, 

Nais, 2.'). 

Natorial, or nat-itorial conforma¬ 
tion, 61). 140., &C. 

M ancons, 12.5. 

NecroilcH, 266. 

Ncrrn|ihagiis, beetles, 266. 

Net‘r.*|)hi>ri. the tyincal, 267. 
^iK’cytiilinie, snl).faniily of, 295, 
•> Anmogiesof the, 2!)7. 

*\ccydalis, iM. N. major, 29GL 
Ncides, of Latreille, 120. 
Ncinatoidea. this order without 
percrpiihle joints, 27. 

Nemoptera, the long'Wingcd, 341. 
Ne|>a, 12.5. 

Nepadw, the, 129. 

Nppheiye, 2], 

Ncphriloinma, 181. 

Nephtys, 25. 

Ncpidip, gniup of, 125. 140. 
Nercidw, 18. I'be feet tlindibed 
with cirrhi, 2.5. 

Nereidina, bead distinct, £6, 

Nereis margarltacea, 1ft 
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orinwcto, Idl. 156. ](!•''• 

IBS. IWJ. 184. m. MU. 
Neuroptcra, aberniit data of Pti* 
iota, 8, 9. Have no ating, the 
winga rettrulated, 48. Analogy 
of with flahes, 49, .V). Larv* of, 
49.:3B9. DeacriiMion of, chw. xiL, 
A cirele of ita own, 337. 
Night motha, 78. 86 
Kitidulae^2B7. SBS. N. proiier. 
^tidullnaHhe, 'JiiS. • * 

Nobilra, awalhnV'tailed, Ul. 

Noetua aponsa, KKi 
Noctuides, 78. 86. 1(14, KiH. Sl»4. 
Non^a, general airticture of, liH. 
Nonm, llie geniia, 16^. ^ 

Nntoneeta, large ahivld of, I i[). 
Notontiiilda?, 1J*>, I.‘i(>. 

Nymphallda^, aub-typiral firni^ m 
the buttcrdica,^^*''* 


O. 

Ochthchitw, 

Odoranthn, ffil. 

CIMehinagtMia, J7f>, 
tl'nriiif, V.7. 

tKahna, largo c)Cl of the, ‘lin. 
(K^tridn?, pajjlittie. 37.7. _ 

U*7atrua, ^>76. ” 

Oinulidip, family of the, V;72. 
OiQophron, gibOoiM. ‘264. 

Omul, the large, 2f]0. 

OiiiM’iTonn larva;, 67. 72. 9.7. 
OniM'iform tv|)e, 14.0, rt pnmm. 
Oniacui, ()S. *jfi. 149. 387. 5iW. 

OiiiliH, 

Onitici'lliii, 9?7, 

OiitliopIiAKiiw, the genua, 22.7. 927 
0|>atruin. ‘2.76 
Ophelia, ‘24. 

Ophionidw, the, 186 
Orthidffi, spinningha«‘k.tnotha,IOI. 
Orthoniitii*, atrnctiire of, ld'\. 
Ortlioptera, ;7G. 

Oryctei naaicnrnia, 2.'i0. ‘2‘J.3.t 
Oamia;, or maanii Ixri'a, l(i'7. 0 

Oatraeoda, bivalve inonoruR, .IfTtl 
Ov||)oaitor, the, in eiupniology, KU 
186—188, paiumT 

Oxyeypha, the genua, .674. 
Oxytelidae, beetlea, 275. 


PalaMtca, S8.5. * 

Bgltnyra, 2.1. 
nmnlKiraa, 26^ 

Panorpa, the geniit, :?41. 
Uaiioriiina*. the, :i4l. 

Papilio of E,atrei1ie, 75. 

Pajiilio of DnuBHia, 86^87. 
Papiliuties, the, 1(1. 54a-70. 
Papilionidir, arrangerociit uf the, 
87, lYue buttertiiea, }>8. 
Papilionidca, tribe, SB, et 
I J*apillotiinn<, the. Iw, 88. 

I•^*arugi•, the geuna. 161. 
lihirnaitie in»(‘t‘ta, <tf, 68. 

1(i5./A8. rj. 181. trM, 

.67‘2,;r!» S9»3iVl. 

Parenchiiju^a. Cuvier’s^ 

PariiaiaiiiH', tlib, 7ii^7, 2*. 
ritrnHKMUM, <K). 

Pariiopea, imraailc, 

Parniia, '241>. 

Piiasalua,8bk‘v.iata^na by, 21.'l 
• P.iM,ii)dra, 

I PaUKi^ gnieriMif tim. 1C4. 

< P.iiJMUi, 1‘.'4. V. arn^tua, 124 
I Pi!^»rk biiltnll}', th* (HJ. PI. 


i 


e2. 1(4, 
.134. 


2^ 


P. 


Pachycnemua, 211. 

PachylU, 119 P. gigaa. 119. 
Paehypua of Pabriciiia, 218, 219. 
Pachyaoma, 227. 

Peeiknoda, truly auctorlal, anung 
the CnuUcea, 392. 


lVatinari. 1 ,2.j. 

I'cduiU^ira of ImriiaelLM, .70. 71. 

L Pt|ei'otciin,i. .!.>2 
1%* 1 . 1 , beetles, 27.6 
; l*elo|i:i<(is, rniigeuf, )|81. 

I^’ltophora, 118. 

PefiUMiyie, tlie true. 111), i. ui> 

I’cntatoniilie, or wooii biiga, ] 16. 
Pepsu, tyidcal waap, 1.71. 17i*. • 
^ere|iatea, 2.7. , 

^•erga of New HoTiand, 189. 
Perlinw, the, ;>>7. Ueiiiu IVrl.'t, 

Petalorera, 2.K). 216. 

I'haiwnii, K6 

Phala>ii.‘p of Liiinnua, KH. 
I’hulicnidea, op. *8. Hi. 107. 
Phnlniigldw, the, 385. 

Phalarigiuiii, :W, 

Phanait, the. 2-27, 228. 260. 
l*ha<*ina, deweription of, 344. 347. 
Phaaininar, .14.7. .‘147. 

Phdanthida’, the, 178. 

Pliilaiithua, IHl. 

Phileurua, 298 
Phtoitrilnia Olea;, 2.16. 

Pholidotua, 243. 

Phonidioric light in iriaecta, fi4ti. iii2.1, 
Phryganida;, the, 1.74. Fifth circle 
of Neuroptcra, .173. 674 
Phryganmie, aub.4ainlly, .674. The 
largest apeclea U Piirygaiiea, 676. 
Phryneidie, pulmonary Arachnidae, 
384. 

Phrynua, 384. 

Phtbiromyae, the, J7tb 
Phyllia, 2.7. » 

Phyllomorphus piradoxua, 119. 

V 1> 2 
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PbjnoiMRiat 119. * 

Pterin*, the, 87. Gwden wbl^e 
butterfliee, 88. . 

PlorU, 7& 87. * 

Ptinelia,251.S81. P, Africa, 85& . 
Pimclid*, 258. 889. 

Plmclln*, the, 286. «, 

Flmpla, a renarkable ichneumon, 
P. manlfestator, 169. 

Piratca, etructure of, 124. 268. i 
PIkIcom, 21. 

Piaon of Kew Hoitand, 181. 
PlanIceiM, 179. ^ 

Plant biws, Curcidei, 112. 116.14f:. 
Plant lie'i,the, 112. lU. 128L.\41,&c. 
Platyeerl;»,m • 

m .^.1 4 .WM 


• !■ 


PlaiLadV'ica, 269. 

Plea, thL'genu,*, 138 
Pluaic, 

Podjiilitius 1^;t poliui. 76. 

PoMpa, |icC.unculatl!il cyca of, 118. 
^fia, 110. 
rolyartlmm, 28^.* ■ 

Polyclorua Thefili, ' 

Polyergua, alayea a thia ant, 17? 
Polyglypta. i^oup f»f, 138. 

Polynoc, 25. 

Polyoinatua, 62. !H. 

PerfypcN, aliiiaioiw to the, 7. 
Pomona lUatcr, 247. 

'^Ntmpilidar, th^ 178, 179. 

Pompilua, eharactcriirtics of, 179. 
Poiipra, the genua, 17.7. ^ ** 

Pontobdella,2I. . 

Pororephalua, white.bln(Ht.'d,26L 
Frif rn,’the„Pal.cinoii, .791* 
Predatorea, roleopteroua, 119.1P2. 
949. ‘133. I'hcir analogies lo the 
culiKiptcroini trllHn, 2.%. To the 
families of Laroellirornea, 2,54. 
To the orders of Plilota, 257. To 
the Capneornea, 281, 

Priocera, antenn* of. 8'f3. 

PrionM*, gigantic,^ 2.45.274. 276. 
Prlonothpoa, 270. 

Prionotua aerratua, electric, 123. 
Prion ua, the genua, 270—2H4 
boboseia, or roatrum, tubular arti> 
culated,described. 111. 161. 
Proccrua, 203. 

Pronwua, mandibles of, ISO. 
Paaminoiherma, 17& 

Paelaphina, the, 273. 

PiUhyrua. raraalte ^na, 168. 
Fiociiia^tne tvpicai ^iiua it Pm* 
cua—minute inaecta, .‘J97. 

Ptllota, receive wings in the period 
of metamorphosis, 8. 9. 11. 30. 
110. Their tub-dlviaionB and 
circle of, U. ^ Analogies of, 10. 
$4, 35. Chametera or the five 
OKle.B of, their relations to other 
animals, avd tholr metamor> 
pboaea. Part 1{. Chan. IK, 47, 
Analogies of the Are 


ordgm of, 49. 80. The’'f*lBaavp 
divisions of these are r^weieus, 
and prey on other inseAi, 113^ 
Analogies with H ym a n e nta r a , 
153. WtbtheieptHla,lW.lVlth 
Urn coieopterotts rredatocca, 2S7. 
Ptinus, 241. 

Pups of insects, references to cer¬ 
tain of our notioes of the, 48. .43. 
91. Peculiaritiea and perfect 
snape of,, 76. 77. dlttiettcs ft 
structure of pupsc, 78. 96. 1<U. 
Of perfect, impmect, and oogre- 
tute, 79. 98. 

Pulex, or flea, 393. 

Pupi|iarii, the, 375. 3791 
fii|iivqra, of Latreille, 1.53.155. 
Pycnogonidw, deacription of the,392. 
l(yciiogcs«oii, 393. 

Pyria:'iie, a.iu^,liabits of, 108L 
Pyrrhocoripa*<iKsrua, 120. 

Q. 


Quadrupeds, analogies with, 49,50. 
64. 93..1.16. m 240. 252..279. 


R. 


I,<4......I*. {, 5. Analoilics with, 35. 

Hanatra, 125.129. 

KaptorittI larva, 64 68. Insects, IAS. 
Kasorial ty|M.', 62. 66. 
lleduviidat, the typical hemiptera, 
carnivorous, 75. 116. 120. 

Koduvii, 118. 121, 122. 125.269. 
Ki'ditvius, 1.53. 

IthysaonotiM, 243. 

Hh)^tllths, 110. 

Ihiigworm of trees and atones, 58. 
ftinged animals, I. See Annulosa. 
Ropliitcs, genus of bees, 164. 

Kutila, the lict'tle genus of, 209. 
Hutillnu, the, 210. 211. 2U 


Ssfidla, 23. 

^gra, 269. 

Strides of laflreille, 983. 

Sallus, large pr<Hothoraa of, 179. 

Satyridie. the Argus, 92. 94. 

Saw flies, the, 154. 

ScalC'likc procesaea, 11& 

Scaphinotua, 2(8. 

Scarabs, t' the andents, 916. The 
true scarab^ or Srarabaina, 225. 
229. The (ieotnipinsr, or drone 
acaraht, 229. 

Scarab*ida,of tbe,20B,209. Gene¬ 
ral deacription of, 222, cfseg. Mu¬ 
tual analoey of tlie Scarabokte 
and Cetonilda (diagram),937,239. 

Scarabfeiiw. Uie, 935. 


IWNUU 


m 


* 4 


. ,814 irter- 

conriui, SS8. 
ficaritet» fitiL 

Scartet dj9, ooehUMal, 140> 
8GaunM,87U. 

Seeoopinida, the, S?& • 

Schiiodactyltu, of China, 348. 
Scdiaiha, 177,178. 

Scopuhpedn, loliUry becfl, 16S. 

With hairy legs. l<j& 

Scorpion^ /, 68. 384 • 

S^U, 117,118.188. * 

Scu^era, 1^ 154 
Scnca, 218. 

Serlcophorus, IBl. • 

Seric0itoina, SS6. 

Sicriiula. 23. . . 

8er[>uli3H>, 18. Tube caleareout 
and i'uiivoluti?d, S3. • • 

Surnulliia, acdentaar, 26. 

Seue, the bruah-un^i^Odr 
Sexit, charactoriatica^' the, and 
neutm, 171. 173. 179. 182. 264. 
330. 341). niSf et poMnm. , 

Shell* uf certain inaacts, 81. d 
Shrimp, the, l'rangoii,39l. 
Siagonium, honu of the, 272. 
Sigaliuii, 25. 

Siaara, minute, of I;.cach, 139. 

Sifiquaria, 2 2- 

Silk motha^aTO, 

Silkworm, the, 57. 77- Cocoon of 
the, 78. 

Sllpha, 266, et fHUMim, 

Silphlds, 115. 2.U 866. 
Sinodendron, 244. 

Skipper liulterdy, 61. 76. 
Smcrinthiia, lUl. l 
Solenoathodiiim, 118. 

Sohpcdcf, 28U. . 

Sulpugidw, tracheal Arachnl<lirj385t 
Spal^ia, 181. 

Spanish 6iea, of, 

.Spercheus, 849. 

Sphaeridium, 248, 249. Svacara* 
bieoides, 249. 

SphiprocoKis, a repreaentatiouofthe 
Corrinelluue, 118. _ 

Sphwrodcrua, 863. • ^ 

Sphecck, a winged group, 177. Nena 
and eiva of, 156. 9 4 

Sphecido), the, 180. 
Sphecidea,groupof the,79.161.153. 

15& m. 

Sphocodea, 162. 

Sphea, Is roamopoUtan, 181. 
Sphingidea, or hawk-root^, 60.'77. 

97. ^ Oreat divisions of, 100. 
Sphinx, genua charactertaed, 86. 
S^ina Atropoa, 77,78. 101. 
Sphiaaea, rampant caterpillora of 
the, 68. 

Spiden, of, 68. 380, ft teq. Number 
orimoT.SL 13. 

Spined caterpllbur of Bmil, G4 
The apinea poiaonoua, 64. 


J 


Spined dc«d«,*17. i9Mgl, OHm 
maeeta, thiiaomod«S70i 
8|k»idylla,885. 

Squillo, 391. J 
j^.beetlea, fkS07. S41. 
Bwhylinl, the proper, ffTl. 
Scaphyllnid% or 
2k25&m . 

Stenidc, beetlea, fTS. 

- Stemapaia, 81 

* Stinga of inaceta, aome of the nolioM 
of the, 411 155.178. 

.^tomaiipda, or aca*inantlaoa, 391. 

' Slt^lo&Ea, dlftortid onCmMe ol^ 

186.t 

StreiMBtera, 

StroniArlus, 267. 

Stylopa, i4ir8kit|>, 161 S6B. 

Surtorml pror«sa,*lsR. - 
Suctorial type, the,Jil, 68. Lf7. wO. 
Swallow-taim 'liuttfrso^ 

88. 

^SyUla,25.* ^ V 
*Symbuif,« fNndtlWiiaecli, 339. 

' Syiiama, ty|'ic& 188. 
Syimnostoina, t54. % 

Sybils. 122. ^ . 

SyatrwLa, antennm of, 614. * 

T. 

Tachymiis. the, 27Sf 
Ta«hvr«v. the genua, 181. 

T«1 Aoflhc, 53. 

XvnlA iX 

'jKnioldea of Cuvier, 7. 27.26. « 
jfape-worma, repiraent the clam 
^ Vennea, 7. £7. Said to be a com- 
Itound animal, 88. 

Tar.intula spider, fi84m 
T«fflua.2i». 

'I'clephonia, unlvoraat. 384 
Tenthredinea. the, 154 
Teiithndo, of IMnnieut, 160. 
TcrebelUdm, 23. 

Tcrmitinc, nodal haUta of the, 34L 
Their economy, 342. 343. 
Terricolea, belong to Annelidef 
a^aneniaf. 83. 

Testacca 4. 16. 27. 35, 36. 
Tetratoma, 267. 

Thais, 90. • u 

Thalaaaenia,^alawinenldi^, 
Thaieroiihaga, oTlfacLMy,^. 
Thalorophagwa oroup, the, jSl., 
TbanaaHnua, on tellea trea 
Thccla, 95. T. juftHU, 96. T. h»n< 
gtnua, 96. 

Tnelyphonua, 384 
Thrlpa, the genua, IIL PoMMM 
jawa, 114 DetaiU of theac mi 
nute Inaecta, 145, et arg. V 
Thynnidc, atructurnof th^ 174 
Tbynnua, and iUjMftr^ 176. 
liiyreocoiia ailpWwei, 111). 
Tbyaanura, 63. 383. 


'j 
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ThyMnurifbna tm, in eatcrpil* 
Ian, («. (15, (», GU&d. 72.1)3. 
Tiger beetle*, eipattim. 

Tiger inotlii, l(Xi. • 

TiHui, form of, 3^ 

Tlneidae, KW. 

Tingl, family of the, if I, 

Tiphia, 2tS8. 

Titanu* gigal^ 283. 

Tonilcii*, !»6. 

Tortoiae beetle*, 110.149. 202. 
Tortriccs,<W. loa 
Tortriridc, lf)7. 

Trachynote*, 27(X 
Trkhiuf group ofVetlei,^!. 
Trichiunl'Mcl.itu*, Hfl. \ 
TrlchopQilra, order of, 50. 35i 
Trlgpnajkl. , • • 
Trigonaff*, 187^ 

TrlgonmlactyIaj\20J. 
Tr{aoiin|M>o«ffVarc.gctiu8,181. 
TrlobitCiif.m * 

efTrogidv, the. 21^ / oivlaion of 
terre*tri.il HfKrHlw, 2ii4. Uni* 
, veraal dl«rrlbUli»/of, 2.tti. 
Tmgoiita, 27?» * % 

Trox lundiii, 234. 

Tubici'.iella, .‘12. 

Tlibioolea, 20. iffi, 23. 

Tiihir.tw’ 0-1 


V. 


Vanena lo, 119, 

Vella 117 125. 

Vellelu*, serrated antcnnie of, VI 
Verne*, the elaiui, 7. 9. 09. T'htt 
genuine annulme, -M. Naked, 10 
27. White bloodtHl, 20. llody 
Cylinrlricalf; presenting no son. 
blance of a disc, 27. Filaria the 
moat simple, and Taenia the nio*t 
complicated, 28. The family Tae* 
iiiofdea typical ipf the Vcrnie*, 
88. 4 Analogy of Vennes to the 
humming-bird*, 34. Simplicity 
of formation in. '*(k 
Vermetui, 82. 

Vermiform type, 61. i&. 69.72 
Vcrrucivorui Decticus, .349.. 
Vertehrata, 1. Analogic* of, 9. IS. 
34.(i5.879. 


Ve«p% the genus, 18S-.1&5. V. 
Eplnppium, 188. V, Lechegua. 
na, 183. 

Vespidip, •ocial,*180. The group 
described, 182 llie Solitary Ves* 
pats, 182. Aberrant, 184. 


W. 


Wtsp beetle*, 210. ^ f 

WasiMi,or,79.151. 177. 182—185. 
Water beetle*, 115. 1*^. 24S. • 

W.-itcr cicadas, 129,130. 

*Water fleo, the, 37. _ 

~yax, pnaluction of, 169. :325P 


W 


k 


eln„lnsecu',>78. 102. 380. 

Wing cues of insects, Ji(7. See 
•Elytral 

W'o^jlouse, thip62,08. .392. 
Worms, gupim character of, .3- 
• The red^ooded, or Annelides, 
► 5, 6. SH The intestinal Trciiioi- 
den, F^ntoina, &c., 7. 69. l-irth- 
•' worms represent the Annelides j 
tape.worm* the das* Verme* ; 
barnaeicH the Cirrliipedcs, 7. The 
l.iinibrieiis, 21. Verme^ oraii- 
iiulo!tcworinh,2ii, 27. lllow-worms 
Jiy. ^ ^ 

X. 


Xanthiae. moths, 109. 

Xeiius, the genus, .*1.52. 

Xya, a burrowing insect, S48. 
Xyliiia, 11(1. 

Xyloropa, genus, 167 X. Litipes, 
167. X. teredo, 129. 

Xylif^ihagi, 27(1. 

Xylotruiws, 216. 


^ Z. 

Zethus, long slender petiole of, 182. 
Zoc, .m 

** 1lt)ul()gical Researches” by Mr. 
*rhonn>soii, ;J9. 

2/ganidie, UR 2 clear.winged, of 
Rraxil, 92. 102; 


THE END. 


LoiinoK: 

Printad by A. SeomawooDg, 
Maw*Sticei*Square. 










